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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an endless belt member which is 
used as an intermediate transfer member or transfer member and an 
image forming apparatus using the same. 

SOLUTION: This endless belt member for the image forming apparatus 
has electrostatic charging means for imparting charges to an 
electrophotographic photoreceptor, image exposure means for forming 
an electrostatic latent image on this electrophotographic photoreceptor, 
developing means for forming a visible image by developing the 
electrostatic latent image by toners and transfer means for transferring 
the toner image obtained by this developing means to a transfer member 
material. The endless belt member is obtained by extrusion molding a 
resin composition prepared by compounding at least one kind of 
thermoplastic resins and at least one kind of hydrophilic resins which are 
incompatible with the thermoplastic resins from an annular die of an 
extruder and the viscosity of the thermoplastic resins at the molding 
temperature during extrusion molding is higher than the viscosity of the 
hydrophilic resins. 
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[Claim(s)] 

[Claim 1] An electrification means to give a charge to an electrophotography photo 
conductor, a picture exposure means to form an electrostatic latent image in this 
electrophotography photo conductor, In the endless-belt member for image formation 
equipments which has a development means to form a visible image by developing this 
electrostatic latent image with a toner, and an imprint means to imprint the toner 
image obtained with this development means to imprint material This endless-belt 
member the resin constituent which comes to blend at least one sort of hydrophilic 
resins at least one sort of thermoplastics and this thermoplastics of whose are 
non-compatibility the endless belt which carries out extrusion molding, and is 
obtained from the annular dice of an extruder, and is characterized by the viscosity of 
this thermoplastics in the molding temperature at the time of this extrusion molding 
being higher than the viscosity of this hydrophilic resin — a member 
[Claim 2] the endless belt according to claim 1 whose viscosity of this thermoplastics 
in this molding temperature is less than 40 times of the viscosity of this hydrophilic 
resin — a member 

[Claim 3] the endless belt according to claim 1 whose water absorptions of this 

hydrophilic resin are 10% or more and 300% or less — a member 

[Claim 4] the endless belt according to claim 1 this hydrophilic resin of whose is a 

resin which has a polyether component in a molecule — a member 

[Claim 5] the endless belt according to claim 1 this hydrophilic resin of whose is the 

block copolymer of a polyether segment and a polyamide segment — a member 

[Claim 6] the endless belt according to claim 1 this hydrophilic resin of whose is the 

block copolymer of a polyethylene oxide and epichlorohydrin — a member 
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[Claim 7] the endless belt according to claim 1 this hydrophilic resin of whose is the 
block copolymer of a polyethylene oxide and polypropylene oxide — a member 
[Claim 8] the endless belt according to claim 1 this hydrophilic resin of whose is the 
graft copolymer which introduced the polyethylene oxide into the side chain — a 
member 

[Claim 9] the endless belt according to claim 1 this hydrophilic resin of whose is a 
resin which has a quarternary-ammonium-salt machine in a molecule — a member 
[Claim 10] the endless belt according to claim 1 this hydrophilic resin of whose is a 
resin which has a sulfonate machine in a molecule — a member 
[Claim 1 1] the endless belt according to claim 1 whose MFRs of this thermoplastics 
are 12g / 10 minutes or less under this molding temperature — a member 
[Claim 12] the endless belt according to claim 1 this thermoplastics of whose is a 
fluororesin — a member 

[Claim 13] the endless belt according to claim 1 which is the constituent with which 
this resin constituent contains the compatibilityHzed material which stimulates 
compatibility-ization with this thermoplastics and this hydrophilic resin — a member 
[Claim 14] the endless belt according to claim 1 this resin constituent of whose is a 
constituent containing an alkali-metal salt — a member 

[Claim 15] the endless belt according to claim 14 this alkali-metal salt of whose is a 
trifluoromethane sulfonate or way fluoride salt — a member 

[Claim 16] the endless belt according to claim 1 this resin constituent of whose is a 
constituent containing a fluorochemical surfactant — a member 
[Claim 17] the endless belt according to claim 16 this fluorochemical surfactant of 
whose is an anion system surfactant — a member 

[Claim 18] the endless belt according to claim 16 this fluorochemical surfactant of 
whose is a sulfonic-acid metal salt — a member 

[Claim 19] this endless belt — the endless belt according to claim 1 with which the 
surface roughness of a member fills Ra<=0.5micrometer and Rz<=3.5micrometer — a 
member 

[Claim 20] the endless belt according to claim 1 which the tube-like melt which 
breathed out this resin constituent from the nose of cam of the aforementioned 
annular dice, and was obtained is blown in the gas more than atmospheric pressure, 
and is fabricated continuously, expanding, and serves as a tube-like film — a member 
[Claim 21] the endless belt according to claim 20 these endless-belt members of 
whose are the mold goods which cut the aforementioned tube-like film continuously in 
the perpendicular direction to the longitudinal direction, and are obtained — a member 
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[Claim 22] the endless belt according to claim 20 these endless-belt members of 
whose are mold goods obtained by the method that the taking over speed of the 
aforementioned tube-like film is higher than the **** speed of the aforementioned 
tube-like melt — a member 

[Claim 23] the endless belt according to claim 20 these endless-belt members of 
whose are the mold goods obtained by the method of carrying out extrusion molding of 
the aforementioned tube-like melt with a biaxial extruder — a member 
[Claim 24] this endless belt — the endless belt according to claim 1 in within the limits 
whose volume electric resistance value of a member is 1E0-1E+14ohm — a member 
[Claim 25] this endless belt — the endless belt according to claim 1 which has the 
maximum of the volume electric resistance value in the hoop direction and longitudinal 
direction of a member in less than 100 times of the minimum value, respectively — a 
member 

[Claim 26] this endless belt — the endless belt according to claim 1 which has the 
maximum of the surface electric resistance value in the hoop direction and 
longitudinal direction of a member in less than 100 times of the minimum value, 
respectively — a member 

[Claim 27] this endless belt — the endless belt according to claim 1 whose deflection 
of the inner circumference length in the longitudinal direction of a member and 
periphery length of all is **2.0mm or less — a member 

[Claim 28] this endless belt — the endless belt according to claim 1 whose deflection 
of the thickness in the longitudinal direction and hoop direction of a member of all is 
**5.0% or less — a member 

[Claim 29] It is image-formation equipment characterized by for an endless-belt 
member given in whether any of claims 1-28 they are to be the middle imprint belt or 
the imprint conveyance belt of this equipment in the image-formation equipment 
which has an electrification means give a charge to an electrophotography photo 
conductor, a picture exposure means form an electrostatic latent image in this 
electrophotography photo conductor, a development means form a visible image by 
developing this electrostatic latent image with a toner, and an imprint means imprint 
the toner image obtained by this development means to imprint material. 



DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] the image-formation equipment which 
has an electrification means to by_which this invention gives a charge to an 
electrophotography photo conductor, a picture exposure means form an electrostatic 
latent image in this electrophotography photo conductor, a development means form a 
visible image by developing this electrostatic latent image with a toner, and an imprint 
means imprint the toner image obtained by this development means to imprint 
material — setting — especially — a middle imprint — the endless belt used as a 
member or an imprint member — it is related with a member and the image-formation 
equipment using it 
[0002] 

[Description of the Prior Art] the middle imprint which has an endless-belt 
configuration — the member or the imprint member is widely used in image formation 
equipment For example, the image formation equipment which used the middle imprint 
belt is effective as the color picture formation equipment which outputs the image 
formation object which carried out the laminating imprint of two or more component 
color pictures of color picture information or multi-colored picture image information 
one by one, and carried out synthetic reappearance of a color picture or the 
multi-colored picture image, multi-colored picture image formation equipment, or 
image formation equipment which made the color picture formation function and the 
multi-colored picture image formation function provide. 

[0003] The schematic diagram of an example of the image formation equipment using 
the middle imprint belt is shown in drawing 1 . 

[0004] Drawing 1 is color picture formation equipment (a copying machine or laser 
beam printer) using the electrophotography process. The resin film of inside 
resistance is used for the middle imprint belt 20. 1 is a rotating-drum type 
electrophotography photo conductor (it is described as a photoconductor drum below) 
repeatedly used as 1 st picture support, and a rotation drive is carried out with a 
predetermined peripheral velocity (process speed) at the counterclockwise rotation of 
****. A photoconductor drum 1 is rotation process and electrification processing is 
uniformly carried out to predetermined polarity and potential with the primary 
electrification vessel 2. subsequently, an image exposure means 3 (color separation 
and image formation exposure optical system of a color manuscript picture — ) by 
which it does not illustrate By receiving the picture exposure by the scanning 
exposure system by the laser scanner which outputs the laser beam modulated 
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corresponding to the time series electrical-and-electric-equipment digital pixel signal 
of image information etc. The electrostatic latent image corresponding to the 1st 
color component image (for example, yellow color component image) of the target 
color picture is formed. 

[0005] Subsequently, the electrostatic latent image is developed with the 1 st 
development counter (yellow color development counter 41) by the yellow toner Y 
which is the 1 st color. At this time, each development counter of the 2nd - the 4th 
development counter (the Magenta color development counter 42, the cyano color 
development counter 43, black color development counter 44) is turned off 
[ operation-], and does not act on a photoconductor drum 1, and the yellow toner 
picture of the 1st color of the above is not influenced with the above 2nd - the 4th 
development counter. The rotation drive of the middle imprint belt 20 is carried out 
with the clockwise same peripheral velocity as a photoconductor drum 1. The middle 
imprint (primary imprint) of the yellow toner picture of the 1st color of the above by 
which formation support was carried out on the photoconductor drum 1 is carried out 
one by one to the peripheral face of the middle imprint belt 20 by the electric field 
formed of the primary imprint bias impressed to the middle imprint belt 20 from the 
primary imprint roller 62 in process in which the nip section of a photoconductor drum 
1 and the middle imprint belt 20 is passed. The front face of the photoconductor drum 
1 which finished the imprint of the yellow toner picture of the first color corresponding 
to the middle imprint belt 20 is cleaned by cleaning equipment 13. 
[0006] Hereafter, similarly, the Magenta toner picture of the 2nd color, the cyano 
toner picture of the 3rd color, and the black toner picture of the 4th color pile up, and 
are imprinted on the middle imprint belt 20, one by one, and the synthetic color toner 
picture corresponding to the color picture made into the purpose is formed. 
[0007] 63 is a secondary imprint roller, it corresponds to the secondary imprint 
opposite roller 64, carries out a bearing in parallel, and is arranged in the state where it 
can estrange in the inferior-surface-of-tongue section of the middle imprint belt 20. 
The primary imprint bias for carrying out the superposition imprint of the toner picture 
of the 1st - the 4th color from a photoconductor drum 1 one by one to the middle 
imprint belt 20 is impressed from bias power supply 29 with reversed polarity (+) with 
a toner. The range of the applied voltage is +100V-2kV. In primary imprint processes 
of the toner picture of the 1 st - the 3rd color from the photoconductor drum 1 to the 
middle imprint belt 20, the secondary imprint roller 63 can also be estranged from the 
middle imprint belt 20. 

[0008] The imprint to the imprint material P which is the 2nd picture support of the 
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synthetic color toner picture imprinted on the middle imprint belt 20 While the 
secondary imprint roller 63 is contacted by the middle imprint belt 20, it passes along 
the imprint material guide 10 from the feed roller 11. The contact nip of the middle 
imprint belt 20 and the secondary imprint roller 63 is fed with the imprint material P to 
predetermined timing, and secondary imprint bias is impressed to the secondary 
imprint roller 63 from a power supply 28. A synthetic color toner picture is imprinted 
by this secondary imprint bias from the middle imprint belt 20 to the imprint material P 
which is the 2nd picture support (secondary imprint). Heating fixing of the imprint 
material P which received the imprint of a toner picture is introduced and carried out 
to a fixing assembly 15. After picture imprint ending to the imprint material P, the 
live-part material 8 for cleaning is contacted by the middle imprint belt 20, and the 
charge of a photoconductor drum 1 and reversed polarity is given to the toner 
(transfer residual toner) which remains on the middle imprint belt 20, without the 
imprint material P imprinting by impressing the vice of reversed polarity in a 
photoconductor drum 1. 26 is bias power supply. When the aforementioned transfer 
residual toner is imprinted by electrostatic [ the nip section and near / its / the 
photoconductor drum 1 ] at a photoconductor drum 1, a middle imprint object is 
cleaned. 

[0009] On the other hand, the example which used the endless belt as an imprint 
conveyance belt in color picture formation equipment is shown in drawing 2 . The 
imprint material P is adsorbed by the imprint belt 12, and is conveyed to a fixing 
assembly 15 through the imprint of each color. 

[0010] The color electrophotography equipment which used these endless belts for 
the middle imprint object or the imprint conveyance belt The 2nd picture support is 
made to stick or stick to imprint drum lifting which is a Prior art. As compared with 
color electrophotography equipment with the image formation equipment which 
imprints a picture from on the 1st picture support there, for example, imprint 
equipment which was described in JP,63-301960,A The flexibility on an equipment 
design goes up by the flexibility in the configuration of a belt, and it is sharply 
advantageous in respect of equipment cost, a ** space, etc. A color copying machine, 
a color printer, etc. which used the endless belt for the middle imprint object or the 
imprint conveyance belt in the commercial scene are working for such an advantage. 
[001 1] There are already various indications of invention about the manufacture 
method of an endless belt used for image formation equipment. As an example which 
gives conductivity required for an endless belt, the manufacture method of the belt 
which consists of a resin which distributed carbon black is indicated by the 
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registration No. 2,592,000 official report and JP.8-21 1 758 A for example. However, 
the distribution to the primary particle of carbon black is difficult, and since it is 
further easy to cause secondary condensation, in a belt, it becomes easy to generate 
electric resistance nonuniformity, and it causes trouble to the performance and 
quality stability as a belt for image formation equipments. That is, it becomes the 
cause of troubles, such as a poor imprint, such as white **** in a picture, and an 
inside omission, and poor paper conveyance. Moreover, possibility of having a bad 
influence on mechanical characteristics, such as a modulus of elasticity in tension and 
a tearing strength, is high. Furthermore, since specific gravity of carbon black is light, 
in weighing capacity, distribution, and a fabricating-operation process, it is easy to 
disperse, and loadings are made to produce deviation or the point of making 
environment of a production site polluting poses a problem. 

[0012] Addition of a surfactant is performed as a method of lowering the electric 
resistance of an insulating resin for many years. However, it is difficult to be deficient 
in the conductive grant effect and to lower resistance to a desired value by the 
method by the surfactant, generally. Moreover, there is no durability of rheostatic 
control and an effect will be lost by ******, washing in cold water, etc. Furthermore, 
when making a photo conductor contact as a member for image formation equipments, 
a photo conductor is polluted by the bleed out of this surfactant, and it has a bad 
influence in many cases. 

[0013] On the other hand, as an option, the method of blending a hydrophilic resin as a 
conductive grant material is also performed. This method surpasses the surfactant 
mentioned above in the durability and the point which does not carry out a bleed out 
of the rheostatic control effect, for example, the fabrication which consists of 
block-type polymer which uses thermoplastics and a polyether as the main segment 
in JP,9-6152,A — there is a publication of a member However, it is difficult to obtain 
the belt with which this invention has uniform and sufficient target conductivity only 
by kneading a hydrophilic resin to thermoplastics in this way. Generally, a hydrophilic 
resin demonstrates the big electric conduction effect, when the continuous phase of 
the shape of a line which had a moderate size in thermoplastics is formed. Therefore, 
when superfluously uniform and detailed, sufficient electric conduction effect is not 
acquired for logy [ in the thermoplastics of a hydrophilic resin / MORUHO ]. On the 
other hand, when logy [ of a hydrophilic resin and thermoplastics / MORUHO ] is 
uneven or big and rough, sufficient electric conduction effect is not acquired. In this 
case, also in mechanical strength, it becomes inadequate and evils, such as **** and 
interlaminar peeling, occur in many cases. That is, in case a hydrophilic resin tends to 
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be added and kneaded and it is going to acquire conductivity to thermoplastics, 
selection of the manufacture method by which logy [ proper MORUHO ] is realized, i.e., 
a process condition, and material serves as an indispensable matter. 
[0014] On the other hand, the manufacture method to an endless-belt configuration is 
already learned variously. For example, in JP,1 0-631 15,A and JP,5-269849,A, a sheet 
is connected, it considers as the shape of a cylindrical shape, and the method of 
obtaining a belt is indicated. Moreover, in JP,9-269674,A, the method of obtaining a 
belt is indicated by forming a multilayer coating coat in a cylinder base, and finally 
removing a base. Furthermore, in JP t 5-77252,A, there is an indication of the seamless 
belt by the casting centrifugal method. These manufacture methods have the 
respectively following faults. Namely, as for the method of connecting a sheet, the fall 
of the level difference of a knot and tensile strength poses a problem. A man day and 
cost of the method of using solvents, such as cast fabrication, coating, and a casting 
centrifugal method, increase removal of the manufacture-application 
fabrication-solvent of application liquid etc. Furthermore, the problem which affects 
environment, such as recovery of a solvent, is also included. 
[0015] 

[Problem(s) to be Solved by the Invention] this invention person etc. proposes the 
endless-belt member used as the middle imprint object which solved the 
above-mentioned problem, and an imprint member, its manufacture method, and the 
image formation equipment using it. 

[0016] in the picture by the image formation equipment which has an electrification 
means, a picture exposure means, a development means, and an imprint means, 
uniform and homogeneous picture quality without white ****, an inside omission, etc. 
attains the purpose of this invention — it should have — an imprint — the endless 
belt by which uniform and sufficient rheostatic control is made about the endless-belt 
member used as a member or a middle imprint object — it is in offering a member and 
its manufacture method 

[0017] moreover, the endless belt from which the purpose of this invention does not 
start poor conveyance in the case of splitting and performing - interlaminar peeling 
and paper conveyance of the belt edge at the time of a belt run — it is in offering a 
member and its manufacture method 

[0018] moreover, the endless belt which uses the purpose of this invention as a 
middle imprint object with very high imprint efficiency, or an imprint member in the 
case of an imprint — it is in offering a member and its manufacture method 
[0019] moreover, the purpose of this invention — the number of meanses — few — a 
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low cost — it is — in addition — and the endless belt which a dimensional accuracy 
uses as a high middle imprint object or an imprint member — it is in offering a member 
and its manufacture method 

[0020] The purpose of this invention is to offer the image formation equipment using 

said endless-belt member. 

[0021] 

[Means for Solving the Problem] Namely, an electrification means to give a charge to 
an electrophotography photo conductor in this invention, A picture exposure means to 
form an electrostatic latent image in this electrophotography photo conductor, a 
development means to form a visible image by developing this electrostatic latent 
image with a toner, In the endless-belt member for image formation equipments which 
has an imprint means to imprint the toner image obtained with this development 
means to imprint material and this endless-belt member The resin constituent which 
comes to blend at least one sort of hydrophilic resins at least one sort of 
thermoplastics and this thermoplastics of whose are non-compatibility Extrusion 
molding is carried out, and it is obtained from the annular dice of an extruder, and 
suppose that the viscosity of this thermoplastics in the molding temperature at the 
time of this extrusion molding is higher than the viscosity of this hydrophilic resin. 
[0022] 

[Embodiments of the Invention] When non-compatibility carries out melting kneading 
of the resins, it means states other than the full compatible system which melts into a 
molecule state at an arbitrary rate like water and ethyl alcohol. 
[0023] moreover, melt viscosity means the value of each resin read in a 
predetermined molding temperature in the temperature-viscosity curve which is a 
smooth curve which might be measured about each resin material using a flow-tester 
CFT-500-PC type (Shimadzu make) The measurement conditions of a flow tester are 
shown below. 

[0024] die diameter: — 1.0mm die thickness: — 1.0mm preheating-time: — 
120-second extrusion-load: — 590kPa (5 kgf/cm2) 

Moreover, this hydrophilic resin is the general term of the high resin of a water 
absorption, and it uses in order to give the conductivity needed for the endless-belt 
member for image formation equipments. 

[0025] As a water absorption of this hydrophilic resin, it is desirable 10% or more and 
that it is 20% or more and 200% or less of range preferably 300% or less. A water 
absorption here is JIS. K It is measured value [ in / temperature / of 23 degrees C /, 
and dipping 24 hours / based on 7209 ]. If the water absorption of this hydrophilic 
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resin is superfluously low, conductive giving [ which is needed for an endless belt ] will 
become inadequate. If a hydrophilic resin is blended so much in order to raise 
conductivity, it has a bad influence on the mechanical strength of an endless belt, and 
it will split and evils, such as interlaminar peeling and elongation, will occur. Moreover, 
if the water absorption of a hydrophilic resin is superfluously high, the environmental 
variation of the electric resistance in an endless belt will become large, and will cause 
deterioration of picture quality, and poor paper conveyance according to the 
environment to be used. 

[0026] A hydrophilic resin demonstrates the good electric conduction effect for the 
first time, when the continuous phase of the shape of a line which had a moderate size 
in thermoplastics is formed. Such proper realization of logy MORUHO is attained by 
the following means. That is, it is attained by setting up fabricating-operation 
conditions to which the viscosity of this thermoplastics at the time of a belt 
fabricating operation becomes larger than the viscosity of this hydrophilic resin. The 
material selection which considered the melt viscosity of this thermoplastics and this 
hydrophilic resin as these fabricating-operation conditions here, fabricating-operation 
temperature, etc. mainly correspond. 

[0027] About melting of resins of a different kind, and the rheology at the time of 
kneading, while a flow generally advances, an interface changes so that a resinous 
principle with lower melt viscosity may cover the high resinous principle of melt 
viscosity. Therefore, a hydrophilic resin becomes possible [ forming a line-like 
continuous phase ] by setting conditions as the state where it becomes low about the 
melt viscosity of the hydrophilic resin which carries out little combination to the 
thermoplastics used as the base of an endless belt. Conversely, when the melt 
viscosity of a hydrophilic resin is higher than the melt viscosity of thermoplastics, 
even if it is a line-like, form line-like not a continuous phase but an intermittent 
particle dispersed phase, or the size is coarse, and the phase which lacks in a 
continuity is not formed, as a result, sufficient electric conduction effect is not 
acquired, but a hydrophilic resin lacks in mechanical strength in many cases further. 
Moreover, if the melt viscosity of thermoplastics separates from the melt viscosity of 
a hydrophilic resin greatly, since both superfluous phase separation will advance in a 
moldings, the homogeneity of composition is not acquired in a moldings but it becomes 
what mechanical strength is remarkable and was inferior. As for the melt viscosity of 
thermoplastics, it is desirable that they are less than 40 times of the melt viscosity of 
a hydrophilic resin and less than further 30 times. When the front face of an endless 
belt becomes coarse when the former is 40 or more times of the latter, and it uses as 
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an imprint member, possibility of doing a bad influence to imprint efficiency, paper 
conveyance nature, etc. is high, as the surface roughness of an endless belt — 
Ra<=0.8micrometer and Rz<= — it is still more desirable to fill Ra<=0.5micrometer and 
Rz<=3.5micrometer 4.0 micrometers The surface roughness Ra and Rz used for this 
invention is JIS. It is measured based on B0601 and the measurement conditions are 
as follows. 

[0028] cut-off value: — 0.25mm measurement length: — 1 .25mm 
reading-per-second: — as stated until now [ 0.1 mm/s ], in case kneading fusion of 
this hydrophilic resin and this thermoplastics is carried out, it is indispensable to 
choose the combination of the kind of material and molding temperature proper For 
example, taking the case of a polyether ester amide, it explains as a polyvinylidene 
fluoride and a hydrophilic resin as thermoplastics. 

[0029] Drawing 3 is the temperature-viscosity curve of grade A-B-C of the molecular 
weight difference in a polyvinylidene fluoride (PVDF), and polyether ester amide-A. In 
190 degrees C, although PVDF-A shows melt viscosity higher than polyether ester 
amide-A and logy [ proper MORUHO ] is obtained, PVDF-B and PVDF-C have melt 
viscosity lower than polyether ester amide-A, and logy [ proper MORUHO ] cannot be 
obtained. On the other hand, in 220 degrees C, the melt viscosity of PVDF-B and 
PVDF-C is more moderately [ than polyether ester amide-A ] high, although logy 
[ proper MORUHO ] can be obtained, the viscosity of PVDF-A is higher than 40 times 
of the melt viscosity of polyether ester amide-A, and it is difficult to obtain logy 
[ proper MORUHO ]. Thus, even if it is the same chemical and the same molding 
temperature, propriety is divided in many cases by the difference in the melt viscosity 
by the difference in molecular weight etc. 

[0030] By the way, generally a polyethylene oxide (PEO) is raised as an example of 
representation of a hydrophilic resin. The polyethylene oxide is known as an ion 
conductivity high resin from the property of a low in that it is high polarity structure 
and a glass transition temperature. However, since crystallinity is high, ion 
conductivity shows big temperature dependence and also has the fault that the 
reduction under low temperature is remarkable. As a hydrophilic resin used for the 
endless belt in this invention, the next thing can expect a more desirable effect. 
Namely, the polyether ester amide and polyether amide which are the block copolymer 
which has a polyether segment and a polyamide segment in a molecule, The block 
copolymer of a polyethylene oxide and epichlorohydrin, The block copolymer of a 
polyethylene oxide and polypropylene oxide, As the graft copolymer which introduced 
the polyethylene oxide into the side chain, and a copolymer which contains a 
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quarternary-ammonium-salt machine further, for example, a 
quarternary-ammonium-salt machine content methacrylate copolymer, Sodium 
polystyrene sulfonate etc. is mentioned as a quarternary-ammonium-salt machine 
content maleimide copolymer, a quarternary-ammonium-salt machine content 
methacrylic imide copolymer, and a copolymer containing a sulfonate machine. 
[0031] As thermoplastics in this invention, for example Polystyrene, chloro 
polystyrene, A Polly alpha-methyl-styrene and styrene-butadiene copolymer, a 
styrene-vinyl chloride copolymer, a styrene-vinyl acetate copolymer, a 
styrene-maleic-acid copolymer, and a styrene-acrylic-ester copolymer (a 
styrene-methyl-acrylate copolymer — ) A styrene-ethyl-acrylate copolymer, a 
styrene-butyl-acrylate copolymer, A styrene-acrylic-acid octyl copolymer, a 
styrene-acrylic-acid phenyl copolymer, etc., a styrene-methacrylic-ester copolymer 
(a styrene-methyl-methacrylate copolymer — ) A styrene-ethyl-methacrylate 
copolymer, a styrene-methacrylic-acid phenyl copolymer, etc., Styrene resins (the 
single polymer or copolymer containing styrene or a styrene substitution product), 
such as a styrene-alpha-crawl methyl-acrylate copolymer and a 
styrene-acrylonitrile-acrylic-ester copolymer, A polymethyl methacrylate, a 
methacrylic-acid butyl resin, an ethyl-acrylate resin, a butyl-acrylate resin and 
denaturation acrylic resin (silicone denaturation acrylic resin — ) Vinyl chloride resin, 
such as vinyl-chloride-resin denaturation acrylic resin and an acrylic urethane resin, 
A styrene-vinyl acetate copolymer, a vinyl chloride vinyl acetate copolymer, Rosin 
denaturation maleic resin, polyester resin, a polyester polyurethane resin, 
Polyethylene, polypropylene, a polybutadiene, a polyvinylidene chloride, An ionomer 
resin, a polyurethane resin, silicone resin, a fluororesin, One kind chosen from the 
group which consists of ketone resin, an ethylene-ethyl acrylate copolymer, a xylene 
resin and polyvinyl butyral resin, polyimide resin, polyamide resin, a denaturation 
polyphenylene-oxide resin, etc., or two kinds or more can be used. Among the above, 
especially desirable thermoplastics is especially a fluororesin and the copolymer of a 
polyvinylidene fluoride and a fluoride vinylidene is suitable for it. Moreover, as for MFR 
of the thermoplastics under molding temperature, it is good that they are 12g / 10 
minutes or less. 

[0032] It sets to the fabricated belt, and the phase of this hydrophilic resin in this 
thermoplastics will become inadequate also in mechanical strength, such as about 
[ that sufficient electric conduction effect is not acquired ] and a tearing strength, 
when superfluously big and rough or uneven. You may add a compatibilizer in order to 
make uniformly and detailed moderately the phase of this hydrophilic resin in this 
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thermoplastics. As a compatibilizer, the graft copolymer of the matter chosen from an 
ethylene-glycidyl methacrylate copolymer, an ethylene-ethyl acrylate copolymer, an 
ethylene vinylacetate copolymer, polypropylene, a low density polyethylene, etc. and 
the matter chosen from styrene, methacrylate, an acrylic nitril-styrene copolymer, 
etc., a block copolymer, a random copolymer, etc. are mentioned as an example, for 
example. 

[0033] If there are many rates of this hydrophilic resin in this resin constituent 
superfluously, it will have a bad influence on the mechanical strength of an endless 
belt. That is, it splits and becomes causes, such as - interlaminar peeling and 
elongation. The desirable rates of combination of a hydrophilic resin are below 25 
mass %, below 20 mass %, and also below 15 mass %. You may blend an alkali-metal salt 
with this hydrophilic resin in order to lower the electric resistance of an endless belt. 
As an alkali-metal salt, for example A sodium thiocyanate, a potassium thiocyanate, 
Thiocyanates, such as thiocyanic-acid caesium, a way potassium fluoride, a way 
sodium fluoride, Perchlorates, such as way fluoride salt of way way lithium fluoride, 
caesium, etc. fluoride, and a lithium perchlorate, A trifluoromethane sulfonic-acid 
lithium, a trifluoroacetic-acid lithium, A 6 fluoride [ phosphoric-acid ] lithium, a cobalt 
acid lithium, a lithium chloride, sodium dodecylbenzenesulfonate, 
Alkylnaphthalenesulfonate, alkyl diphenyl-ether disulfon acid sodium, a 
polyoxyethylene-alkyl-ether potassium phosphate salt, etc. are mentioned as an 
example. Especially in these, way fluoride salt and a trifluoromethane sulfonic-acid 
lithium are suitable. These any are sufficient although the method of carrying out 
melting kneading with this thermoplastics and this hydrophilic resin, the method of 
infiltrating this hydrophilic resin, the method of adding and making it unify at the time 
of the polymerization of this hydrophilic resin, etc. are mentioned as the addition 
method of these alkali-metal salt. 

[0034] Moreover, in addition to this hydrophilic resin, you may add quarternary 
ammonium salt in order to control the electric resistance of an endless belt. As 
quarternary ammonium salt, tetraethyl ammoniumchloride, tetramethyl 
ammoniumchloride, a tetraethylammonium star's picture, lauryl trimethylammonium 
chloride, stearyl trimethylammonium chloride, alkyl benzyl dimethylannmonium 
chloride, etc. are mentioned, for example. 

[0035] Furthermore, in addition to this hydrophilic resin, you may add a fluorochemical 
surfactant in order to control the electric resistance of an endless belt. A 
fluorochemical surfactant means the thing of a surfactant which has carbon fluoride in 
a hydrophobic group. Since the fluorochemical surfactant is excellent in stability — 
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that it is hard to carry out oxidative degradation and thermal resistance is high and 
chemicals-proof nature is high — as compared with other surfactants, it is suitable as 
an additive of this resin constituent for endless belts. When a hydrocarbon system 
surfactant is added to this resin constituent, there are many bleed outs on the front 
face of mold goods. However, when a fluorochemical surfactant is used, there are few 
bleed outs. Moreover, since there are very little adhesion and shift to other members 
which contact an endless belt when a bleed out occurs, there is no practical evil. 
[0036] As a fluorochemical surfactant, for example in an anion system surfactant The 
potassium salt of a perfluoroalkyl sulfonic acid, the lithium salt of a perfluoroalkyl 
sulfonic acid, In sulfonic-acid metal salts, such as potassium salt of a perfluoroalkyl 
carboxylic acid, and an ammonium salt of a perfluoroalkyl sulfonic acid, and a cation 
system surfactant By amphoteric surface active agents, such as a perfluoroalkyl 
trimethylammonium salt, a perfluoroalkyl ethylene oxide addition product, a 
perfluoroalkyl amine oxide, etc. are mentioned with a perfluoroalkyl betaine and a 
Nonion system surfactant. Especially in these, an anion system surfactant is suitable 
and the metal salt of a perfluoroalkyl sulfonic acid is much more more suitable still. 
[0037] Furthermore, in addition to this hydrophilic resin, you may add 
electronic-conduction nature material in order to control the electric resistance of an 
endless belt. As an electronic-conduction nature material, carbon black, a graphite, an 
aluminum dope zinc oxide, tin-oxide covering titanium oxide, the tin oxide, a tin-oxide 
covering barium sulfate, a potassium titanate, an aluminum metal powder, a nickel 
metal powder, etc. are mentioned, for example. 

[0038] In order to raise further the mechanical strength of this resin constituent, and 
thermal resistance, you may use that with which various reinforcements were mixed. 
As a reinforcement, the thing of the shape of fibrous or a whisker is desirable. As a 
fibrous reinforcement, a glass fiber, a carbon fiber, ceramic fiber, a silicon carbide fiber, 
a boron fiber, an alumina fiber, copper fiber, magnesium fiber, stainless steel fiber, 
aluminum fiber, titanium oxide fiber, etc. are mentioned. As a whisker-like 
reinforcement, for example, a potassium-titanate whisker, a silicon-carbide whisker, a 
silicon-nitride whisker, a graphite whisker, a copper-oxide whisker, a way acid 
aluminum whisker, etc. are mentioned. 

[0039] Next, the forming method to the belt configuration using these material is 
described. 

[0040] The forming equipment concerning this invention is shown in drawing 4 . 
Fundamentally, this equipment consists of extruder, annular dice, and air entrainment 
equipment. 
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[0041] What is necessary is just to have at least one set in this invention, although 
drawing 4 possesses two sets with extruders 100 and 1 10 in two-layer composition 
belt fabrication. Next, the manufacture method of the endless belt by this invention is 
described. First, based on prescription of a request of the resin for fabrication, an 
electric conduction agent, an additive, etc., the raw material for fabrication which 
carries out kneading distribution is beforehand fed into the hopper 120 provided in the 
extruder 100 after preliminary mixture. Setting temperature and the screw 
composition of an extruder are chosen so that an extruder 100 may serve as melt 
viscosity from which the belt fabrication of the viscosity of the raw material for 
fabrication at a back process is attained and both raw materials may carry out uniform 
distribution. Melting kneading is carried out in an extruder 100, and the raw material 
for fabrication serves as a melting object, and goes into the annular dice 140. The air 
introduction furnace 1 50 is arranged and the melting object which passed the annular 
dice 140 carries out expansion expansion of the annular dice 140 in the direction of a 
path by blowing air into the annular dice 140 for air from the air introduction way 150. 
[0042] As a gas blown at this time, nitrogen, a carbon dioxide, an argon, etc. can be 
chosen except air. The Plastic solid which expanded can be pulled up upward, being 
cooled with the cooling ring 160. At this time, the geometry 180 more final than 
passing through between the size stable guides 170 is determined. Furthermore, the 
belt 190 of this invention can be obtained by cutting this to desired width of face. 
[0043] It is an one-step process, a dimensional accuracy is good for a short time, and 
this method can fabricate an endless belt. That this short-time fabrication is possible 
suggests enough that mass production method and low-cost production are possible. 
[0044] In the ejector system of this invention, the thickness of the tube-like film 
fabricated is preferably thinner than the die gap of an annular dice. Although it is 
difficult for a die gap 1 micrometer deflection to appear almost as it is in the deflection 
of the thickness of a moldings, and to take out the thickness precision of a moldings 
when building a 150-micrometer moldings with the die gap of 150 micrometers 
temporarily, when building a 150-micrometer moldings with the die gap of 1mm, the 
deflection of a die gap 1 micrometer unit has the small influence on moldings thickness, 
and a moldings with a high thickness precision is obtained. 

[0045] Moreover, it is more desirable to set up quickly the taking over speed of the 
tube <DP N=0008>-like film by which cooling fabrication was carried out from the 
regurgitation speed of the tube-like melt breathed out from the nose of cam of an 
annular dice. A moldings thinner than a die gap which was mentioned already becomes 
the extension effect is added by this and is easy to be obtained. 
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[0046] As for the diameter of the tube-like film fabricated to the diameter of a dice of 
an annular dice, it is desirable that it is 50 - 300% of range. Thereby, as mentioned 
already, it is easy to obtain a thin moldings and it consists of a die gap. In case melting 
tension uses especially the resin which is not expanded low, it is desirable to set the 
diameter of a tube-like film as 50 - 100% of range. 

[0047] In this invention, it is desirable to extrude a tube-like melt with a biaxial 
extruder. Kneading / distribution process and the extrusion process to thermoplastics 
of electric conduction material are realized at one process by the compounding effect 
in a biaxial extruder, and the cost cut by the decrease of the number of processes can 
be aimed at. 

[0048] In this invention, you may form a multilayer belt by obtaining by extrusion 
molding which mentioned the 1st layer already, and the 2nd layer's reaching, or 
applying other layers on the belt of the 1st layer. A spray, a DIP, a flow coat, etc. are 
mentioned as the method of application. Especially when carrying out thin film 
formation of the 3rd layer aiming at mold-release characteristic grant on the 2nd layer, 
the stratification by application is suitable. 

[0049] this belt manufactured by the above-mentioned method — the volume electric 
resistance value of a member is in the range of 1E+0-1E+14ohm — desirable — 
further — it is more desirable that it is in the range which is 1 E+3-1 E+1 2ohm 
[0050] moreover, this belt — it is desirable that the maximum in the hoop direction 
and longitudinal direction of volume electric resistance (omega) of a member is in less 
than 100 times of the minimum value, respectively If the ratio of maximum and the 
minimum value exceeds 100 times, when imprint nonuniformity will occur or it will 
impress voltage by two or more places, operation with resistance normal by current 
flowing in through a low portion and disturbing the armature-voltage control of other 
parts may be unable to be performed to the part where others are impressed from 
some parts where the voltage is impressed. 

[0051] on the other hand — a belt — also in the surface electric resistance (omega) 
of a member, it is desirable that the maximum in a hoop direction and a longitudinal 
direction is in less than 100 times of the minimum value, respectively like the volume 
electric resistance mentioned above 

[0052] The volume electric resistance and surface electric resistance in this invention 
show the electrical property which became independent respectively. Namely, when 
the voltage and current impressed to a belt are added in the thickness direction, as for 
movement of the charge in a belt, the structure inside a belt, physical properties, 
surface potential, electric discharge speed, etc. are mainly decided. [ in / a belt / as 
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the result / if it puts in another way, it will be determined according to the lamination 
of a belt, add-in material, and a distributed state, and ] On the other hand, when 
voltage and current are added so that transfer of a charge may be performed only in 
respect of a hair side of belt, it is hardly dependent on the internal structure and 
lamination of a belt, and surface potential, electric discharge speed, etc. are decided 
only by the abundance of the additive and rheostatic control agent in a front face, this 
invention — setting — two above-mentioned resistance — they are conditions 
required since the right quality of image with maintenance and an imprint of imprint 
efficiency poor [ making a state desirable about all realize ] which is not is obtained 
[0053] The measuring method of the volume electric resistance value in this invention 
and a surface electric resistance value is [ following ] as description. 
Measuring method [ of «surface electric resistance value and a volume electric 
resistance value ]» 

<Measurement machine> ohm-meter; super-high ohm-meter R8340A (ADVANTEST 
CORP. make) 

Sample box; the data box TR42 (the ADVANTEST CORP. make, the main-electrode 
diameter of 25mm, the guard ring bore of 41mm, guard ring outer diameter of 49mm) 
for super-high resistance measurements 

A <sample> belt is cut in a circle with a diameter of 56mm. One side prepares an 
electrode for the whole surface with a Pt-Pd vacuum evaporationo film after cutting, 
and another field prepares a main electrode with a diameter of 25mm and guard 
electrodes with a bore [ of 38mm ], and an outer diameter of 50mm with a Pt-Pd 
vacuum evaporationo film. A Pt-Pd vacuum evaporationo film is obtained by 
performing vacuum evaporationo operation for 2 minutes by the mild spatter E1030 
(Hitachi make). Let what ended vacuum evaporationo operation be a measurement 
sample. 

<Measurement condition> measurement atmosphere; 23 degrees C / 55%. In addition, 
the measurement sample is beforehand left in 23 degrees C / 55% of atmosphere for 
12 hours or more. 

[0054] Measurement mode; program mode 5 (discharge 10 seconds, charge, and major 
company 30 seconds.) 
Applied voltage; 1-1,000 (V) 

Applied voltage can be arbitrarily chosen among 1-1 ,000V which are the range of the 
voltage impressed to the middle imprint object and imprint member which are used 
with the image formation equipment of this invention. Moreover, according to the 
resistance of a sample, thickness, a dielectric strength, etc., the applied voltage used 
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is changeable timely in the range of the above-mentioned applied voltage. Moreover, if 
the volume electric resistance value of two or more places and surface electric 
resistance value which were measured on the voltage of any one point of the 
aforementioned applied voltage are included in the resistance range of this invention, 
they will be judged to be the resistance range made into the purpose of this invention. 
[0055] The inner circumference length and periphery length of an endless belt must be 
uniform, and, as for the deflection of the inner circumference length in a longitudinal 
direction, and periphery length, it is desirable that they are **2.0mm or less and **1.5 
moremm or less. If inner circumference length or periphery length sways too much, 
since imprint efficiency may become uneven and picture quality may deteriorate into a 
picture, it is not desirable. 

[0056] Moreover, it is desirable that deflections [ in / a longitudinal direction and a 
circumferencial direction / about the thickness of an endless belt ] are **5.0% or less 
and further **3.0 or less respectively. If too much deflection exists in the thickness of 
an endless belt, in case an endless belt will be pressed by a photo conductor, an 
imprint roller, the bias roller, etc., for example, a push pressure does not become 
uniform but imprint nonuniformity occurs on a picture. 
[0057] this invention is explained in detail with an example below. 
[0058] 

[Example] After kneading and distributing raw material combination below <an example 
1> with a biaxial extrusion kneading machine, it considered as the kneading object with 
a particle size of 1-2mm. 

[0059] polycarbonate: — copolymer [ of 70 mass % epichlorohydrin / polyethylene 
oxide ] (95% of water absorptions): — 30 mass % — the aforementioned kneading 
object was fed into the hopper 120 of the 1 shaft extruder 100 shown in drawing 4 in 
this kneading object below, and it considered as the melting object by adjusting and 
extruding setting temperature at 250 degrees C Each melting object was succeedingly 
led to the cylinder-like extrusion dice 140. The outer diameter of the die mandrel of 
this dice is 160mm, and a die gap is 250 micrometers. Furthermore, from the air 
introduction way 150, air is blown, expansion expansion was carried out there, and it 
considered as the bore of 220mm, and the thickness of 100 micrometers as a final 
geometry 180, it cut by belt width of 250mm further, and the endless belt was 
obtained. 3.5m a part for /and the taking over speed of a moldings of the **** speed 
of the melting object at this time were a part for 6.4m/. The melt viscosity of the 
copolymer of this polycarbonate in this molding temperature of 250 degrees C, and 
this epichlorohydrin/polyethylene oxide was 18,000 Pa-s and 950 Pa-s respectively. 



18 



When the surface roughness of this endless belt was measured, they were 
Ra=0.210micrometer and Rz=1 .41 5micrometer. Moreover, all of the deflection of the 
inner circumference length of the longitudinal direction of this endless belt and 
periphery length were **1.4mm. The deflections of the thickness of the longitudinal 
direction of this endless belt and a circumferencial direction were **1.8% and **1.6% 
respectively. When it impressed 500V with the electric resistance measurement 
machine mentioned already, the volume electric resistance of three places and a total 
of 18 places was measured to six places and the shaft orientations in each position 
about this endless belt at the hoop direction and the variation in resistance in a belt 
was measured, the volume electric resistance value of 18 places is 
8.2E+10-5.6E+1 1ohm, and the deflection of the volume electric resistance value in 18 
places was settled in less than 1 figure. Moreover, when the surface electric 
resistance value was measured with this measurement machine, the deflection of the 
surface electric resistance value in 18 places was settled in less than 1 figure. 
Furthermore, when the belt was respectively left in 30 degree-C-80%RH and 15 
degree-C-10%RH for 24 hours or more and the difference between environment was 
measured about the 18-place average of a volume electric resistance value as change 
of the volume electric resistance by environment, it was less than 1 figure. 
[0060] In visual observation of this endless belt, abnormalities, such as BUTSU, a fish 
eye, and a bleed out, were not seen on a front face, 

[0061] Full color electrophotography equipment is equipped with this endless belt as 
an imprint belt which performs imprint material conveyance, and it is 80 g/m2. When 
the full color picture was printed on paper, faults, such as a position gap in a picture, 
were not seen. Moreover, the same state as the first stage was maintained, without 
the belt's having cracking crack - Split and a permanent set occurring, when the 
continuation print of 40,000 full color pictures was performed. 
[0062] The endless belt was obtained by the same method as an example 1 using 
combination of the raw material below <an example 2>. 

[0063] vinylidene fluoride / hexa FURORO propylene copolymer: — copolymer [ of 75 
mass % polypropylene oxide / polyethylene oxide ] (145% of water absorptions): — 25 
mass % — here, it considered as molding-temperature [ of 210 degrees C ], 
outer-diameter [ of a die mandrel / of 160mm ], and die gap 250micrometer, the belt 
bore of 220mm, the thickness of 150 micrometers, and a belt width of 250mm 6.1m a 
part for /and the taking over speed of a moldings of the **** speed of the melting 
object at this time were a part for 7.3m/. The melt viscosity of this vinylidene fluoride 
/ hexa FURORO propylene copolymer in this molding temperature of 210 degrees C, 
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and the copolymer of this polypropylene oxide / polyethylene oxide was 3,500 Pa-s 
and 800 Pa-s respectively. 

[0064] As for the surface roughness of this endless belt, the deflection of 
Ra=0.420micrometer, Rz=1 .443micrometer, the inner circumference length of a 
longitudinal direction, and periphery length was [ all of the deflection of the thickness 
of **0.8mm, a longitudinal direction, and a circumferencial direction ] **4.3% and 
**3.8% respectively. Moreover, the deflection of a surface electric resistance value 
[ in / 7.1E+10-6.3E+1 1ohm and 18 places / in the volume electric resistance value of 
18 places ] was settled in less than 1 figure. Furthermore, change of the volume 
electric resistance by environment was less than 1 figure. In visual observation of this 
endless belt, abnormalities, such as BUTSU, a fish eye, and a bleed out, were not seen 
on a front face. Faults, such as a position gap [ in / a picture / when it equipped with 
this endless belt as an imprint belt like the example 1 and the full color picture was 
printed ], maintained the same state as the first stage, without the belt's having 
cracking crack - Split and a permanent set occurring, when it did not see and the 
continuation print of 40,000 full color pictures was performed. 

[0065] The endless belt was obtained by the same method as an example 1 using the 
raw material combination below <an example 3>. 

[0066] polyacetal: — 91 mass % quarternary-ammonium-salt machine content 
methacrylate copolymer (150% of water absorptions): — 9 mass % — here, it 
considered as molding-temperature [ of 1 70 degrees C ], outer-diameter [ of a die 
mandrel / of 160mm ], and die gap 250micrometer, the belt bore of 220mm, the 
thickness of 120 micrometers, and a belt width of 250mm 3.5m a part for /and the 
taking over speed of a moldings of the regurgitation speed of the melting object at this 
time were a part for 5.4m/. The melt viscosity of this polyacetal in this molding 
temperature of 170 degrees C and this quarternary-ammonium-salt machine content 
methacrylate copolymer was 1 2,000 Pa-s and 3,000 Pa-s respectively. 
[0067] As for the surface roughness of this endless belt, the deflection of 
Ra=0.1 21 micrometer, Rz=2.806micrometer, the inner circumference length of a 
longitudinal direction, and periphery length was [ all of the deflection of the thickness 
of **1.2mm, a longitudinal direction, and a circumferencial direction ] **2.8% and 
**2.4% respectively. Moreover, the deflection of a surface electric resistance value 
[ in / 2.4E+1 1-3.2E+12ohm and 18 places / in the volume electric resistance value of 
18 places ] was settled in less than 1 figure. Furthermore, change of the volume 
electric resistance by environment was less than 1 figure. In visual observation of this 
endless belt, abnormalities, such as BUTSU, a fish eye, and a bleed out, were not seen 
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on a front face. Faults, such as a position gap [ in / a picture / when it equipped with 
this endless belt as an imprint belt like the example 1 and the full color picture was 
printed ], maintained the same state as the first stage, without the belt's having 
cracking crack - Split and a permanent set occurring, when it did not see and the 
continuation print of 40,000 full color pictures was performed. 

[0068] The endless belt was obtained by the same method as an example 1 using the 
raw material combination below <an example 4>. 

[0069] -A (74% of water absorptions):Polyvinylidene-fluoride (PVDF)-B:86 mass % 
polyether ester amide 14 mass % — here, it considered as molding-temperature [ of 
210 degrees C ], outer-diameter [ of a die mandrel / of 160mm ], and die gap 
250micrometer ( the belt bore of 220mm t and the thickness of 140 micrometers, and 
considered as a belt width of 250mm further 7.0m a part for /and the taking over 
speed of a moldings of the **** speed of the melting object at this time were a part 
for 9.2m/. The melt viscosity of this PVDF-A in this molding temperature of 210 
degrees C and this polyether ester amide-A was 3,900 Pa-s and 1 ,600 Pa~s 
respectively. As for the surface roughness of the obtained endless belt, the deflection 
of Ra=0.332micrometer, Rz=2.224micrometer, the inner circumference length of a 
longitudinal direction, and periphery length was [ all of the deflection of the thickness 
of **1.5mm, a longitudinal direction, and a circumferencial direction ] **2.6% and 
**2.9% respectively. The deflection of a surface electric resistance value [ in / 
5.8E+1 1-3.8E+12ohm and 18 places / in the volume electric resistance value of 18 
places ] was settled in less than 1 figure. Furthermore, change of the volume electric 
resistance by environment was less than 1 figure. In visual observation of this endless 
belt, abnormalities, such as BUTSU, a fish eye, and a bleed out, were not seen on a 
front face. 

[0070] Faults, such as a position gap [ in / a picture / when it equipped with this 
endless belt as an imprint belt like the example 1 and the full color picture was 
printed ], maintained the same state as the first stage, without the belt's having 
cracking crack - Split and a permanent set occurring, when it did not see and the 
continuation print of 40,000 full color pictures was performed. 

[0071] The endless belt was obtained by the same method as an example 1 using the 
raw material combination below <an example 5>. 

[0072] polymethylmethacrylate: — 91.5 mass % polyether ester amide-B(25% of 
water absorptions):8 mass % trifluoromethane sulfonic-acid lithium: — 0.5 mass % — 
here, it considered as molding-temperature [ of 210 degrees C ], outer-diameter [ of a 
die mandrel / of 125mm ], and die gap 250micrometer, the belt bore of 150mm, the 
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thickness of 120 micrometers, and a belt width of 250mm 3.5m a part for /and the 
taking over speed of a moldings of the regurgitation speed of the melting object at this 
time were a part for 6.2m/. The melt viscosity of this polymethyl methacrylate in this 
molding temperature of 210 degrees C and this polyether ester amide was 15,000 
Pa-s and 1 ,800 Pa-s respectively. 

[0073] As for the surface roughness of this endless belt, the deflection of 
Ra=0.085micrometer, Rz=0.851 micrometer, the inner circumference length of a 
longitudinal direction, and periphery length was [ all of the deflection of the thickness 
of **1.6mm, a longitudinal direction, and a circumferencial direction ] **3.8% and 
**3.5% respectively. Moreover, the deflection of a surface electric resistance value 
[ in / 9.5E+1 1-3.2E+13ohm and 18 places / in the volume electric resistance value of 
18 places ] was settled in less than 1 figure. Furthermore, change of the volume 
electric resistance by environment was less than 1 figure. In visual observation of this 
endless belt, abnormalities, such as BUTSU, a fish eye, and a bleed out, were not seen 
on a front face. The full color electrophotography equipment shown in drawing 1 is 
equipped with this endless belt as a middle imprint object, and it is 80 g/m2. When the 
full color picture was printed on paper, faults, such as a position gap, an inside 
omission, etc. in a picture, were not seen. Moreover, imprint efficiency was defined as 
follows and imprint efficiency was measured in three places and a total of 18 places at 
the hoop direction to six places and the shaft orientations in each position. 
[0074] Primary imprint efficiency (imprint efficiency from a photoconductor drum to a 
middle imprint belt) = picture concentration [ on a middle imprint belt ]/(picture 
concentration on the imprint ****** concentration + middle imprint belt on a 
photoconductor drum) 

Secondary imprint efficiency (imprint efficiency from a middle imprint belt to paper) = 
in the paper picture concentration/Gmprint ****** concentration on a picture 
concentration + middle imprint belt in the paper) 

In this example, the organic photoconductor drum (OPC photoconductor drum) 
containing the impalpable powder of PTFE was used for the outermost layer of drum 
as a photoconductor drum. Therefore, high primary imprint efficiency was acquired. 
Primary imprint efficiency and secondary imprint efficiency are 94 - 96%, and 95 - 97% 
in measurement of a total of 18 places, respectively, and there was almost no 
deflection of the imprint efficiency by the measurement part. Moreover, the same 
state as the first stage was maintained, without the belt's having cracking crack - 
Split and a permanent set occurring, when the continuation print of 40,000 full color 
pictures was performed. 
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[0075] The endless belt was obtained by the same method as an example 1 using 
combination of the raw material below <an example 6X 

[0076] polybutylene-terephthalate: — 91 mass % polyether ester amide-C(180% of 
water absorptions):8 mass % perfluoroalkyl sulfonic-acid potassium: — 1 mass % — 
here, it considered as molding-temperature [ of 240 degrees C ], outer-diameter [ of a 
die mandrel / of 125mm ], and die gap 250micrometer, the belt bore of 150mm, the 
thickness of 75 micrometers, and a belt width of 250mm 5.0m a part for /and the 
taking over speed of a moldings of the regurgitation speed of the melting object at this 
time were a part for 13.8m/. The melt viscosity of this polybutylene terephthalate in 
this molding temperature of 240 degrees C and this polyether ester amide-C was 
8,000 Pa-s and 700 Pa-s respectively. 

[0077] As for the surface roughness of this endless belt, the deflection of 
Ra=0.368micrometer, Rz=1 .325micrometer, the inner circumference length of a 
longitudinal direction, and periphery length was [ all of the deflection of the thickness 
of **0.4mm, a longitudinal direction, and a circumferencial direction ] **2.8% and 
**2.7% respectively. Moreover, the deflection of a surface electric resistance value 
[ in / 2.8E+10-4.8E+10ohm and 18 places / in the volume electric resistance value of 
18 places ] was settled in less than 1 figure. Furthermore, change of the volume 
electric resistance by environment was less than 1 figure. In visual observation of this 
endless belt, abnormalities, such as BUTSU, a fish eye, and a bleed out, were not seen 
on a front face. It equips with this endless belt as a middle imprint object like an 
example 5, and is 80 g/m2. When the full color picture was printed on paper, faults, 
such as a position gap, an inside omission, etc. in a picture, were not seen. Moreover, 
the primary secondary imprint efficiency is 97 - 98%, and 96 - 98%, respectively, and 
there was almost no deflection of the imprint efficiency by the measurement part. 
Moreover, the same state as the first stage was maintained, without the belt's having 
cracking crack - Split and a permanent set occurring, when the continuation print of 
40,000 full color pictures was performed. 

[0078] The endless belt was obtained by the same method as an example 1 using the 
raw material combination below <an example 7>. 

[0079] -C:polyvinylidene-fluoride 91 mass — % polyether ester amide-B(25% of water 
absorptions):8 mass % way potassium-fluoride: — 1 mass % — here, it considered as 
molding-temperature [ of 210 degrees C ], outer-diameter [ of a die mandrel / of 
125mm ], and die gap 250micrometer, the belt bore of 150mm, the thickness of 50 
micrometers, and a belt width of 250mm 7.0m a part for /and the taking over speed of 
a moldings of the regurgitation speed of the melting object at this time were a part for 
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29.1m/. This polyvinylidene fluoride in this molding temperature of 210 degrees C - 
The melt viscosity of C and this polyether ester amide-B was 1,800 Pa-s and 1,500 
Pa-s respectively. 

[0080] As for the surface roughness of this endless belt, the deflection of 
Ra=0.225micrometer, Rz=1.025micrometer, the inner circumference length of a 
longitudinal direction, and periphery length was [ all of the deflection of the thickness 
of **1.6mm, a longitudinal direction, and a circumferencial direction ] **3.8% and 
**3.5% respectively. Moreover, the deflection of a surface electric resistance value 
[ in / 9.5E+1 1-3.2E+13ohm and 18 places / in the volume electric resistance value of 
18 places ] was settled in less than 1 figure. Furthermore, change of the volume 
electric resistance by environment was less than 1 figure. In visual observation of this 
endless belt, abnormalities, such as BUTSU, a fish eye, and a bleed out, were not seen 
on a front face. It equips with this endless belt as a middle imprint object like an 
example 5, and is 80 g/m2. When the full color picture was printed on paper, faults, 
such as a position gap, an inside omission, etc. in a picture, were not seen. Moreover, 
the primary secondary imprint efficiency is 94 - 96%, and 96 - 98%, respectively, and 
there was almost no deflection of the imprint efficiency by the measurement part. 
Moreover, the same state as the first stage was maintained, without the belt's having 
cracking crack - Split and a permanent set occurring, when the continuation print of 
40,000 full color pictures was performed. 

[0081] The endless belt was obtained by the same method as an example 1 using the 
raw material combination below <the example 1 of comparisonX 

[0082] polycarbonate: — 80 mass % carbon black: — 20 mass % — here, it considered 
as molding-temperature [ of 250 degrees C ], outer-diameter [ of a die mandrel / of 
160mm ], and die gap 250micrometer, the belt bore of 220mm, the thickness of 140 
micrometers, and a belt width of 250mm 5.0m a part for /and the taking over speed of 
a moldings of the regurgitation speed of the melting object at this time were a part for 
6.5m/. The surface roughness of the obtained endless belt was Ra=0.482micrometer 
and Rz=3.800micrometer. The deflection of the inner circumference length of a 
longitudinal direction and periphery length was [ all of the deflection of the thickness 
of **1.8mm, a longitudinal direction, and a circumferencial direction ] **4.0% and 
**4.2% respectively. Moreover, the deflection of a surface electric resistance value 
[ in / 2.2E+10~1.4E+12ohm and 18 places / in the volume electric resistance value of 
18 places ] was settled in less than 2 figures. Furthermore, change of the volume 
electric resistance by environment was less than 1 figure. In visual observation of this 
endless belt, the aggregate of carbon black was seen on the front face. Although 
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faults, such as a position gap in a picture, were not seen when it equipped with this 
endless belt as an imprint belt like the example 1 and the full color picture was printed, 
when the continuation print of 40,000 full color pictures was performed, superfluous 
current flowed to the carbon black aggregate in a belt, and the pinhole occurred. 
[0083] The endless belt was obtained by the same method as an example 1 using the 
raw material combination below <the example 2 of comparisonX 
[0084] -A (15% of water absorptions):Polyvinylidene-fluoride-B:85 mass % polyether 
ester amide 1 5 mass % — here, it considered as molding-temperature [ of 1 85 degrees 
C ], outer-diameter [ of a die mandrel / of 160mm ], and die gap 250micrometer, the 
belt bore of 220mm, the thickness of 150 micrometers, and a belt width of 250mm 
3.5m a part for /and the taking over speed of a moldings of the regurgitation speed of 
the melting object at this time were a part for 4.3m/. This polyvinylidene fluoride in 
this molding temperature of 185 degrees C - 7,200 Pa-s and 1 10,000 Pa-s, and the 
latter of the melt viscosity of B and this polyether ester amide-A were respectively 
higher. 

[0085] As for the surface roughness of this endless belt, the deflection of 
Ra=0.520micrometer, Rz^.SSOmicrometer, the inner circumference length of a 
longitudinal direction, and periphery length was [ all of the deflection of the thickness 
of **1.4mm, a longitudinal direction, and a circumferencial direction ] **4.2% and 
**3.8% respectively. Moreover, the volume electric resistance value of 18 places was 
as high as 2.51 E+1 3-2.1 0E+14ohm, and the deflection of the surface electric 
resistance value in 18 places was settled in less than 1 figure. Furthermore, change of 
the volume electric resistance by environment was less than 1 figure. In visual 
observation of this endless belt, abnormalities, such as BUTSU, a fish eye, and a bleed 
out, were not seen on a front face. When it equipped with this endless belt as an 
imprint belt like the example 1 and the full color picture was printed, the position gap 
in a picture was seen by poor adsorption of paper. When the continuation print of 
40,000 full color pictures was performed, hiatus injury generating was carried out from 
the edge of a belt. 

[0086] The endless belt was obtained by the same method as an example 1 using the 
raw material combination below <the example 3 of comparisonX 
[0087] polybutylene-terephthalate: -D (370% of water absorptions):75 mass % 
polyether ester amide 25 mass % — here, it considered as molding-temperature [ of 
240 degrees C ], outer-diameter [ of a die mandrel / of 160mm ], and die gap 
250micrometer, the belt bore of 220mm, the thickness of 120 micrometers, and a belt 
width of 250mm 5.0m a part for /and the taking over speed of a moldings of the 
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regurgitation speed of the melting object at this time were a part for 7.5m/. The melt 
viscosity of this polybutylene terephthalate in this molding temperature of 240 
degrees C and this polyether ester amide-D was 8,000 Pa-s and 600 Pa-s 
respectively. 

[0088] As for the surface roughness of this endless belt, the deflection of 
Ra=0.342micrometer, Rz=1 .540micrometer, the inner circumference length of a 
longitudinal direction, and periphery length was [ all of the deflection of the thickness 
of **1.6mm, a longitudinal direction, and a circumferencial direction ] **2.8% and 
**2.7% respectively. Moreover, the deflection of a surface electric resistance value 
[ in / 5.21E+8-8.2E+9ohm and 18 places / in the volume electric resistance value of 
18 places ] was settled in less than 2 figures. However, change of the volume electric 
resistance by environment was large, and was straddling 3 figures. In visual 
observation of this endless belt, abnormalities, such as BUTSU, a fish eye, and a bleed 
out, were not seen on a front face. 

[0089] The endless belt was obtained by the same method as an example 1 using the 
raw material combination below <the example 4 of comparisonX 
[0090] polymethylmethacrylate: -E (8.2% of water absorptions):75 mass % polyether 
ester amide 25 mass % — here, it considered as molding-temperature [ of 210 degrees 
C 1 outer-diameter [ of a die mandrel / of 160mm ], and die gap 250micrometer, the 
belt bore of 220mm, the thickness of 120 micrometers, and a belt width of 250mm 
3.5m a part for /and the taking over speed of a moldings of the regurgitation speed of 
the melting object at this time were a part for 5.3m/. The melt viscosity of this 
polymethyl methacrylate in this molding temperature of 210 degrees C and this 
polyether ester amide-E was 1 5,000 Pa-s and 9,000 Pa-s respectively. 
[0091] As for the surface roughness of this endless belt, the deflection of 
Ra=0.350micrometer, Rz=1 .224micrometer, the inner circumference length of a 
longitudinal direction, and periphery length was [ all of the deflection of the thickness 
of **1.9mm, a longitudinal direction, and a circumferencial direction ] **4.5% and 
**4.3% respectively. Moreover, the volume electric resistance value of 18 places was 
as high as 1.5E+14-2.3E+14ohm, and the deflection of the surface electric resistance 
value in 18 places was settled in less than 1 figure. Furthermore, change of the volume 
electric resistance by environment was less than 1 figure. In visual observation of this 
endless belt, abnormalities, such as BUTSU, a fish eye, and a bleed out, were not seen 
on a front face. When it equipped with this endless belt as an imprint belt like the 
example 1 and the full color picture was printed, the position gap in a picture was seen 
by poor adsorption of paper. Moreover, when the continuation print of 40,000 full color 
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pictures was performed, the permanent set occurred to the belt. 

[0092] The endless belt was obtained by the same method as an example 1 using the 

same raw material combination as the example 4 of the <example 5 of comparison> 

comparison. 

[0093] Here, it considered as molding-temperature [ of 250 degrees C ], 
outer-diameter [ of a die mandrel / of 1 10mm ], and die gap 250micrometer, the belt 
bore of 150mm, the thickness of 140 micrometers, and a belt width of 250mm. 3.5m a 
part for /and the taking over speed of a moldings of the regurgitation speed of the 
melting object at this time were a part for 4.7m/. 

[0094] As for the surface roughness of this endless belt, the deflection of 
Ra=0.340micrometer t Rz=1 .1 82micrometer, the inner circumference length of a 
longitudinal direction, and periphery length was [ all of the deflection of the thickness 
of **1.7mm, a longitudinal direction, and a circumferencial direction ] **4.3% and 
**4.4% respectively. Moreover, the deflection of a surface electric resistance value 
[ in / 2.3E+14-4.8E+14ohm and 18 places / in the volume electric resistance value of 
18 places ] was settled in less than 1 figure. Furthermore, change of the volume 
electric resistance by environment was less than 1 figure. In visual observation of this 
endless belt, abnormalities, such as BUTSU, a fish eye, and a bleed out, were not seen 
on a front face. It equips with this endless belt as a middle imprint object like an 
example 5, and is 80 g/m2. When the full color picture was printed on paper, the 
primary secondary imprint efficiency is 84 - 90%, and 74 - 81%, respectively, and the 
imprint efficiency with eye an unsuitable hatchet good [ the rheostatic control of a 
belt ] was not acquired. Moreover, when the continuation print of 40,000 full color 
pictures was performed, the permanent set of a belt occurred. 

[0095] The endless belt was obtained by the same method as an example 1 using the 
raw material combination below <the example 6 of comparisonX 
[0096] -A (74% of water absorptions):Polyvinylidene-fluoride-B:85 mass % polyether 
ester amide 1 5 mass % — here, it considered as molding-temperature [ of 21 0 degrees 
C ], outer-diameter [ of a die mandrel / of 1 10mm ], and die gap 250micrometer, the 
belt bore of 220mm, the thickness of 140 micrometers, and a belt width of 250mm 
6.0m a part for /, and 5.4m a part for /and the latter of the regurgitation speed of the 
melting object at this time and the taking over speed of a moldings were later. This 
polyvinylidene fluoride in this molding temperature of 210 degrees C - The melt 
viscosity of B and polyether ester amide-A was 3,900 Pa-s and 1,600 Pa-s 
respectively. 

[0097] The surface roughness of this endless belt was Ra=0.453micrometer and 
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Rz=2.422micrometer. All of the deflection of the inner circumference length of a 
longitudinal direction and periphery length were as large as **5.2mm, and the 
deflection of the thickness of a longitudinal direction and a circumferencial direction 
swayed greatly with **14.0% and **7.0% respectively. Moreover, the deflection of a 
surface electric resistance value [ in / 5.6E+1 1-1.9E+13ohm and 18 places / in the 
volume electric resistance value of 18 places ] was settled in less than 2 figures. 
Furthermore, change of the volume electric resistance by environment was less than 
1 figure. In visual observation of this endless belt, abnormalities, such as BUTSU, a 
fish eye, and a bleed out, were not seen on a front face. When it equipped with this 
endless belt as an imprint belt like the example 1 and the full color picture was printed, 
since the degree of size of a belt was bad, the position gap was seen in the picture, 
and derailment took place at the time of recurrence use. 

[0098] The endless belt was obtained by the same method as an example 1 using the 
raw material combination below <the example 7 of comparisonX 
[0099] polyacetal: — 98 mass % polyoxyethylene-alkyl-ether potassium phosphate 
salt: — a 2 mass % polyoxyethylene-alkyl-ether potassium phosphate salt is the 
surfactant of anion nature Here, it considered as molding-temperature [ of 1 70 
degrees C ], outer-diameter [ of a die mandrel / of 160mm ], and die gap 
250micrometer, the belt bore of 220mm, the thickness of 125 micrometers, and a belt 
width of 250mm. 4.0m a part for /and the taking over speed of a moldings of the 
regurgitation speed of the melting object at this time were a part for 5.9m/. The melt 
viscosity of this polyacetal in this molding temperature of 170 degrees C was 12,000 
Pa-s. 

[0100] As for the surface roughness of this endless belt, the deflection of 
Ra=0.065micrometer, Rz=0.524micrometer, the inner circumference length of a 
longitudinal direction, and periphery length was [ all of the deflection of the thickness 
of **1.4mm, a longitudinal direction, and a circumferencial direction ] **2.4% and 
**1.2% respectively. Moreover, the deflection of a surface electric resistance value 
[ in / 6.2E+1 1-1.5E+13ohm and 18 places / in the volume electric resistance value of 
18 places ] was settled in less than 2 figures. However, change of the volume electric 
resistance by environment was large, and was straddling 3 figures. In visual 
observation of this endless belt, the bleed out considered to be a surfactant by the 
front face was seen, and the front face was sticky. 

[0101] The endless belt was obtained by the same method as an example 1 using the 

raw material combination below <the example 8 of comparisonX 

[0102] -A (74% of water absorptions):Polyvinylidene-fluoride-C(hypoviscosity 
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grade):86 mass % polyether ester amide 14 mass % — here, it considered as 
molding-temperature [ of 1 95 degrees C ], outer-diameter [ of a die mandrel / of 
160mm ], and die gap 250micrometer, the belt bore of 220mm, the thickness of 120 
micrometers, and a belt width of 250mm The regurgitation speed of the melting object 
at this time and the taking over speed of a moldings were parts for part [ for 6.0m/], 

o 

and 9.1m/. This polyvinylidene fluoride in this molding temperature of 200 degrees C - 
2,400 Pa-s and 5,400 Pa-s, and the latter of the melt viscosity of C and this polyether 
ester amide-A were respectively higher. 

[0103] The surface roughness of this endless belt was as large as 
Ra=0.620micrometer and Rz=3.450micrometer. All of the deflection of the inner 
circumference length of a longitudinal direction and periphery length were as large as 
**2.4mm, and the deflections of the thickness of a longitudinal direction and a 
circumferencial direction were **3.4% and **2.2% respectively. Moreover, the volume 
electric resistance value of 18 places was as high as 7.6E+13-7.3E+14ohm. The 
deflection of the surface electric resistance value in 18 places was settled in less than 
2 figures. Furthermore, change of the volume electric resistance by environment was 
less than 1 figure. In visual observation of this endless belt, although abnormalities, 
such as BUTSU, a fish eye, and a bleed out, were not seen on a front face, phase 
separation was seen within the belt and the belt split simply from the boundary line. 
[0104] The endless belt was obtained by the same method as an example 1 using the 
raw material combination below <the example 9 of comparisonX 
[0105] -A (74% of water absorptions):Polyvinylidene-fluoride-A(hyperviscous 
grade):86 mass % polyether ester amide 14 mass % — here, it considered as 
molding-temperature [ of 220 degrees C ], outer-diameter [ of a die mandrel / of 
160mm ], and die gap 250micrometer, the belt bore of 220mm, the thickness of 120 
micrometers, and a belt width of 250mm The regurgitation speed of the melting object 
at this time and the taking over speed of a moldings were parts for part [ for 2.0m/], 
and 3.0m/. This polyvinylidene fluoride in this molding temperature of 220 degrees C - 
As for the melt viscosity of A and this polyether ester amide-A, 38,000 Pa-s and 790 
Pa~s, and the former exceeded 40 times of the latter respectively. 
[0106] The deflection of the thickness of **3.4mm, a longitudinal direction, and a 
circumferencial direction of the deflection of Ra=1 .340micrometer, 
Rz=5.220micrometer, the inner circumference length of a longitudinal direction, and 
periphery length was [ the surface roughness of this endless belt ] all as large as 
**7,4% and **7.2% respectively. In visual observation of this endless belt, although 
abnormalities, such as BUTSU, a fish eye, and a bleed out, were not seen on a front 
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face, phase separation was seen within the belt and the belt split simply from the 

boundary line. 

[0107] 

[Effect of the Invention] The endless belt by this invention is excellent in mechanical 
strength, such as a tearing strength and elongation. It is possible to set up desired 
electric resistance with a sufficient precision, and dimensional accuracies, such as a 
circumference and thickness, are still better. By using this endless belt that has the 
advantage that there are no abnormalities, such as irregularity and a BUTSU bleed out, 
for a front face as the middle imprint object in image formation equipment, or an 
imprint member the slip by relief of a belt even if a quality picture is acquired and it 
performs cruel durable use by repeat use, and meandering — running aground — 
faults, such as peripheral-speed instability, — there is nothing — moreover, crack - 
splitting — etc. — degradation is not caused Furthermore, while [ with the poor 
imprint of the minute portion of a picture / so-called ] not generating, there is no 
omission picture, and uniform and homogeneous picture quality with very high imprint 
efficiency is attained. Moreover, image formation equipment is obtained using this 
endless belt. 

[0108] Moreover, there are few processes and the manufacture method of the endless 
belt by this invention is a low cost. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing roughly an example of the 

image formation equipment with which the belt-like middle imprint object 

manufactured by the manufacture method of this invention is applied. 

[Drawing 2] It is drawing of longitudinal section showing roughly an example of the 

image formation equipment with which the belt-like imprint conveyance object 

manufactured by the manufacture method of this invention is applied. 

[Drawing 3] It is drawing showing the temperature-viscosity curve in an example and 

the example of comparison. 

[Drawing 4] It is drawing of longitudinal section showing roughly an example of the 
forming equipment used for the manufacture method of this invention. 
[Description of Notations] 
1 Photoconductor Drum 



30 



2 Primary Electrification Machine 

3 Image Exposure Means 

8 Live-Part Material for Cleaning 

10 Guide 

1 1 Feed Roller 

12 Imprint Conveyance Belt 

13 Cleaning Equipment 
15 Fixing Assembly 

20 Middle Imprint Belt 
28 29 Bias power supply 
33-36 Bias power supply 
41-44 Development counter 

62 Primary Imprint Roller 

63 Secondary Imprint Roller 
P Imprint material 
100,110 Extruder 

120,130 Hopper 

140 Annular Dice 

150 Air Introduction Way 

160 Cooling Ring 

1 70 Size Stable Guide 
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<-». «*tt«fli4«njffitt«fl|©*;i,^ ni p_ A1 

c 0 0 1 4 ] *>fw^|. j&x~«<Dwmjm 

1 1 5^£fg. 4$BS?5 - 2 6 9 8 4 9#a*TttS/- 
*n<**iT(,»$. X. ttffi?g - 2 6 9 6 7 4^*rtt 

K. 4$HW5 - 7 7 2 5 2 ^^r»«*&fl»H*KJ:* 

©a«a 4 'Btttcevtso-rnHi fc ^ r - t , 4 1 

[0015] 

*x>ku**c;h.*«, *©«aw«. scK-en^ffl 
[0016] *nwog«B, iO«ai^ 

[0 0 l 7 ] x. 4ciM!©SM«. f-^fBftefcw 
*^HBaJ©»W-»BBIH«. «*iiS*ff5«te©a 

[ 0 0 1 8 ] X, *^Hj©g W{Ji «*0IWC«^»* 
x> pux^u hSB»SCX*©«jt*tt*««r*c 4 
[ 0 0 1 9 ] X. *|gH^©@Wfi, fM^tc < <g 

&j3&zmm? & c 4 «:* 



(5) 



[0 02 0] *#89J©S|}fjtt, f?iebfcx> f- ux^Ji, 
[0 02 1] 

m^es? %iftf^gix> k u 

& < 4 fe 1 TOftTOEttimte . i^pJ^lseiJJgi 
tefctt-e* 4 fe i «©«i*tttt«gi ^^Lr 
&4ttWlffl«jif4 % »fflt8©«tt^;**>6??aM7l5L 

[0022] 

[aw©**©***] immtt*, mmm±^mmm 

[0 02 3]*. fflttemtK, 

-5 0 0 - pcw. (Sbmmmm) 

«s«*ia«:*ji»r . mm<Djmm.mfr essis o tenuis, 
■f. 

[0 02 4] i. 0 mm 

# -fi5.fr : 1 . 0 mm 

^mm •. 1 2 o# 

Mill.-590kPa (5kgf/cm') 30 
*fc. t*«*tt»flt£«. «bk*©»»,MI«B©ll6lfr'C* 

[0025] S[«*tt*fl§©!R** £ « 1 0 HW 
±*»o 3 0 0 %&TF. ^KB20 %«±*>o 200 

%WT©agHr*5c4W*n,^ ecrt^K** 

£«. J I S K 720 9^11, SS2 3'C 

^ 24 a. »«*tt«jjjg©© 
**WM«K:fit>4. x> KU^^;u h{c^g i?n5 

[0 02 6] ftftttffiflgis. J»^a8tt«|irt(c*, t >ra 
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«#. ttm^ttttuiottisj: o a » < & e «fc -5 ttmm 

fi»B»ni*ff4tt. R^BiaffitfJIIiBBllWcffilfjiBOig 

[0027] s®©«flis±©^ia • m**zm<D\,* 

VitrsK BKtfttoKft+fttetazte^w . a* wigs 

tta*ia*tt«*fli©&ai!«i£*> 6 ** < **i « £ . 0^ 

^^*jU-CM#©3fiWitctB^.||t*JjiffT*fc«6 ^ 
fl§©Sl!ittK© 4 o bc « 3 o s c 

r«, RaSO. 8tfmio, RzS4. 0«, gic 
«. Ra=S0. 5«m*-5, Rz^3. 
Ci*«f*ot». *jWK:flft»&ti*«tBI|ISRaS» 
R z «. J I s B 0 6 0 1 fc«-^»r«je3*ifc4© 
f* 1 ?. S'J^mJWT©£fe0-C«,§ o 
[0 02 8] * ; y h^-^ffl: 0. 2 5mm 
o mm 

mmmm. ■. o. 1 mm/s 

^ y 7 ^fbtfx y HtK14«)!I4 u 
t!ifjx-f;l,x^f^7$ F4WC4 0JBUT4. 
[002 9JI3IJ, *V7Wttxuf>(pv D 
F) ©»^fi®U©i/U- KA • B • C. SO'^yx- 
7-^xX^jurs K-A©Sft-feSfliS-c*S. 19 
0-OCte^Ttt, PVDF-AI^'jx-f^xX^ 

-*«»&tlS*J. PVDF-BSO'PVDF-C«?g^ 
tt»*i#yx-f;HxfAr5 K-A«t0fi<. fiiE 
a^^ny-iflJSCij&srtttt*. -^2 2 0-CK 
*»t»rtt. PVDF-BWPVDF-C©«fi» 



C6) 



«t***ny-*fl| ftciAlr#4j6Ii pvdf-a© 
4 0 f D «fc 0 ft < . ajEtt*** ay-«| SCi dSEffi 

t#';x?u> mn - (PEO)AW6h5 # 

l x * >) * * v >x >mi- \- y v Ammw e. ti 

•5>. 

[003 1 ] *9tmtctmzmsim&mmt ur« m 30 
ftfi^i*. **u>-r*yjmx*,u#^fc 

#) . ^*^»;^»-><^«flg. s $ ? >j ji,m-?*7vm 
Si. rfiij^sfjun, rfyjm^^jH»jB k 

-*«Wi*f4r * y a«bi v t * y a • <y u * > 



30 . ^ktrx^jjg, x?u>-s8txj^i 



50 
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fi:2i* fkl?i!M,> - * *y* 

*> 6 & S S J: *> iS«n 4 1 aSS* * C»tt2 «S«±££ 

t o o 3 2 ] isff^ti/c^ h icts^x, tmsjm&m 

x?u>-x^;u r /7 yu-f-it 

^y^nt-u 

t0 0 3 3 ] »«fl8«««K:*jWS8ttB*tt*l8©«|^ 
T. IfCtt2 0ft%« T> M^c«l 5»fi%JWTT* 

a. x>KM^ h(Z)m)5ii§maS!)7 ^ 

y^A. a^^tym. B^7»ft*j/«A*o 
« 5 y y itm. mi y * s avowuhik h y 

y^-j7A. s-fky>Ky^H,A t a/^hKvf^ 

A. Mty?^A. Y'fisto^VlsXfr^&i-y ,j 

9A t r^+*^ 7 *u>^u^ >BW6t 

*-;Ux-x;U^JU^> K ^ h y^ A ^y^ + .>x 

n6r;u*y#)i^cD^^ior{*. ggn<ioj^tt#} 



n 



C7) 



[0 0 3 4 ] X. x> Kl/x^ hOUOHittMKt 
[0 03 5] M(C. x^KU^AKo^RJHs^^p 

iMmncmat $ t . im&mm^o ? y - f r $ h 
[ o o 3 e ] y vxmnmrmmt u», m*.\tr- 

*>*fWBJStt»rctt. A-7A*n7*+*x**> 
Kfl»DW. A-7A*D7*tA7 5 >**^ F 

cne»(D*ra. #{crx*>^ ffi 

C 0 0 3 7 ] Hfc. x > F h ©mjRJBtftfciwap 

^ m ^-vfzmm, wmmmm. #a>« so 



^2002-304064 

wm. ™ awt* 
if en*. f-f^*ttswtwiLr««it« **>b» 

S^S? <ctt ' ****** 

I 0 0 4 1 J m 4 « 2 Wfca^ hjflWfflfcfllHia 1 0 
OKJMjLfc* l 2 OK&AtTS. «TtB«l 1 0 0 

«ft#A* i 5 o nrte o , ^ag Ag g x 5 0 

£il * 1 4 0 *«■ Ltcmtmmxftic 
[ o o 4 2 c ©infc*i4*ft*ft#i br«igsua 

*k Sift. -Hft^jR. TA=f>tHHR^- 4ci#r& 

s„ «§g b ^^(j^ y > ^ i 6 o k: ct »j fftips 
iii 0 ^ * aiar * c 4 * 0 **tt**«*is i s o 

[004 3] x> F U^^U h *-i X| g 

[0044]$^ omjSfcfel)T KZL<tm 
^A©!*©^,. KK150 umd>#4*+ , 

^""c 1 5 o um<D&mm*-3< zms. trjjfvvyi 
fm^om^&ia-roimm-cm^ i mm ©^ 

[0 04 5] X. Wtt^^©5Hfi*>6ttW3h*^» 



^ ll^ * * ACDES « 50-300 %CDiSBHr 
* s M^#6*i*^§*^4m 

C0 04 8 ] *JMWc*»t»r. « 1 JBtRaLfc «fc -5 & 

<*««maS£xfif « 1 E + 0 ~ 1 E + 1 4 Q©S5g| f t*4 

< ' ' E+ 1 2Q ©SE|g| 

«c**C4*i«fcij#s:u>. 

coos o j *<**bm<D#mmamtx (q) © 

*-*©«w*>6tt©Eiiai3n*wr^. asanas 
22^«**«^c4#*»,. ffe©e^©« ff 

[0 0 5 1 ] ^*hgra©«0««HS (Q) ^ 

hcep»s*i*«e - w*#m»yttiicin*. ante 
aiuc*jtf siBftiw • ffi*tiw©# aS o^ (CJ; , rcD 



(8) 
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14 

#®6*i4fc»{ C ^g&£#-c*4. 
[005 3] *«Hc*W*<WMMHBS« avWiriB 

fiCtlt ; SiSfS^R 8 3 4 0A (7 F^Of^ 



10 imSiSS2 5mm. X/- K -;>^ g4 j m 

m. X/- P;>Wi4 9mm) 

*«». ^^-^S«Pt-P d ^#M«c«fc<3itS2 
5mmOilIirti3 8mm , «5 0 mm ©^ F 

P t - Pdmmma. ~?j>\, $ 
e i o 3 o (Bumrmm) -cmmmr&zfmif* c 

f 3 ' c/55 *©*H«(c l 2 ^WfeUjjKo T4 , 

S o 

[0 05 4] S^-K; 7'p^A*-K 5 (:r,* 

eptomff ; i-i. ooo (v) 
ewjwiBi. *^®B»«ittttir«i3#i«i ( ,| TOg 

i. ooov©nrffiHc»{r»i. 
30 ©fiinffi, ift*«*Bit3«ss{ci£DT ±ieEp» D m 

[ 0 0 5 5 ] x> p f- ©W««s W «fi»«& 

S©ffi*r«±2. OmmtiT. S«C«± 1 . 5mm«T 

»* 1 ffiT-r4ojfigtt*i* s/cw}?$L<)a . tflo ' 

[0 056] X. x> KM ^ hcfA(c ^ T{J 
(C|£^A7*s^-r4„ 

[0 05 7] «T**«* fe o r^n^mHictt,,^ 
50 -6 0 



15 



C9) 



[0 05 8] 

CO 05 9] * h . 70fg% 

<* (®*=S9 5%) : 3 0ffg% 
%(CMlM»t l 4 (e ^ 3MH|Wt| tt j 0 0©*, 
1 2 O^BWBiBW&teau^ «S«flt* 2 50-C 

7(J2 5 0 tfm T^„ M«:*Crffiau»AWl 5 0«t 
93^**i&*toW«3*. SI?^Wfti 8 
0iW#2 2 0mm, f*100 tfn ,H »c-< 
^FrtJ2 5 0mmrWltx> Ku^hidfc 
C©IJO««»©ttH,att tt 3. 5m/», 0^©i| 
Btt**tt6. 4m/»r*ofc. l*«a®2 5 0'C 

* 1 8. 0 00 Pa • sM9 5 0Pa. st*,fc 

> K u h ©£jgffi<* Sflut o fc i c 5 R ° a 
-0. 210«m. Rz=l. 4 

Kftofigic <fcy 5 0 0 VEPftiLr. l£x> p h 
««i»r**ftice«Jr. *Wtxxmtrtotc3Wm 

ffl«8. 2E+10-5. 6E+1 l£2r*t) 1 8® 

4C5 ' 1 8m & ic &v?>mwMi&in®<Dmtite i « 

mttLX. 30'C-80%RHM1 5-C-l 0%R 
© 1 8 ifBf^llKot^rWSBIB^aijeotei C 3 

40 

[ooeo] ix> f isx«*b<Dm9mmtc*<,>x 

tO 0 6 1] «i> K^'CA hS7A*7-(^ 
««*ClK^*fl»a*ff 5«9-s^ h £ LT*$»(, 8 0 

y^y-m^4 Tjfto&ffiy ,j > b in 0 tci ° c 5 ' 

^H-©b fc*Mi • «waof*A«iCf#f«flfe^* c 4 * 



^2 00 2-3 04 06 4 
16 

f o o 6 2 ] <i«fee!i2 >«T©awoed ft « l » r 

[0 063] ^ 1Jf :> 7050 . /Mt7c ' 

GR**1 4 5%) : 2 5Jffl% 
CCr. fiSffJj§®2 1 o-C. #J-?>Y'V)\,<mm 6 
0mm. ^>,y2 5 0 H( n, ^ hl*9£2 2 0 m 
f*150«m. ^HlJ2 50mmttfc. C© 

«Stt 7 . 3 m/^-c* fc. gfa&Bajg 2 1 0 -CtCfc 

KO^B^tfoSMttflftt, 3 5 0 0 
Pa'sSWOOPa' s7*,fc, 
[0064]ix>Ku^ h(?)g ^ (J Ra = 

0. 420 um. Rz = l. 44 3wm. g^#|3j©|*f 
WWMoftitt, t»r*lfc±0. 8 mm 

*iaiRo { n«*rt©jiu>©a Wltt< g*±4 3% & 

fc. ^X> Pux-t;H.©amtl^Cte^r. affitCT- 

* h©t bgw-i • «waaf*x«iot#t^ 1 . 4ci ^ 

<- »JW4l^«©«®^_,/ Co 

C006 5] <^ig^3 >filT©JSC(SHB^*ffit>r « 
»W 1 £|5Hf©#£-cx> p f. im tc 

[0066]*ij7t^k9ljff% 
(Wl5 0%) : 9Mfi% 

CCT - ^ff5Sai7 0°C. y-/v>pU;Ko^. Sl 6 
0mm. ^t^2 5 0Mm, ^H*»2 2 0n 
m. I*120«m. ^HU2 5 0nimtOfe. C© 
J©^IS(*©tt W aS«3. Si/^^n, 
jIKte 5 . 4 m/^r * o fc. tt^ss j 7 0 . CCcfe 

f u ~ ^a^O^Mttflttt. §M2 0 
OOPa • sao'3, OOOPa • sr*-,^c 
t0067]K*> P u*^ he!)WBaStt ; Ra = 
0. 1 2 1 ym . R Z = 2 . 8 0 6ym. g^f6j©p>3 
SSSWHfiOJititt. ( r »rtl<>± 1 2mm 

^rsjao'R^rsi©^©^n«. §^ + 2. 8% r 

2. 4E+11-3. 2E+12Q. 1 8«WKfc(t 4 
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(10) 



m*> k u*^*, h zmsam 1 ±m®ic$m 

[0 06 8 ] <*JS«4>«T©IIWi4E$%ffl t >r H 
SSM 1 i(5l«<D^ft-ex> K ux^;U F£f§ fc 

CO 0 6 9] *V7,{fcKi!;f«> (PVDF) - B ■ 
8 6Sfi% 

'•JOM-fAxXf^rs K-A (®7j<^7 4%) • l 
4fffi% 

CCT, ^MS2 1 0-C. *-fv>Kuji,©fl. Sl 6 
0mm, Wt^2 5 0Mm. ^Frt82 2 0m 
m. I*140«miU h rp 2 5 0 mmi (_, 

©9WU>**tt9. 2m/^r*orc„ ttfi»NUC2 1 
0 F - AStfK* yx-f^x^f 

^T5K-A«0«KttflBjt. S<73 , 90 0Pa-sR 
VI. 600Pa.s?*,fc. »6hfcx>pu^^ 
*KWWB«Stt. Ra= 0. 332m, R z = 2 . 
2 2 4 « m, ft#*^©rtafiSWfflft©ftnttt»r 
nfe±l. 5mm, fi**l?JSCXR«^Ifir>«t*0«ti 
tt. J*± 2 . 6%, SC >-±2. 9«r*,fc. 18® 

^<ommmmmmit5. 8e+ii~ 3 . 8E + 12 
q. 1 8«WK*»w*«H«wBj S | l<oa i lttlj(fJ!art 30 

CO 0 7 1] <»«5>HTCJBtt^s» lt ; * 

[0072] tf'Jjt&in) Jlffij %-)\, ; 9 1 5 ftfi% 
*'Jx-fjHxfA7S K-B (W2 5%) : 8 

ccr. ^sg2 1 o-c. yj^b'isjMwmi 2 

5mm, Wt,7'25 0/im, ^^Si 50m 
m. il*120«m, -«*HIl2 5 0min£(,fc. C© 
«omflHDtttfBUCB 3 . 5 m/». Mftof PR Q 50 
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aa«e. 2i/m,fc„ mrmm.2 io-ctc*j 

WSR# y y jr jr y jny l-frKV&x ,j x-^Ux* 
5^T5 POffWttiKa. ^ 1 5, 000Pa-sS 

8 0 0Pa • sr*ote. 
[0073]txy|.-U^;^© W | 3(J Ra = 
0. 08 5 Wm . Rz=0. 8 5 1m, M&ftofl 
■«^»MOWi«. Wil. 6mm 

t*± 3 j w * , it. x, is ma <mmm<,tm® 

H* 5E+1W3 - 2E+13Q. 18 

tc, «S«cJ:4*ttWM«sK©^t IJ14&JH| ,, r4 * o 
fc. Hx>K^^ h og M(cfcllTi mmic ^. 

y< y!s*T4> yj-h-T'vbmcDmmt^ti 

7-«^«feB{c«ti|BC^»i t,T«#i, 80 g/ 

if. mmvnmntHcswm. tti sis^cfc^rfi 
t o o 7 4 ] i xm&tm (mx a*»6*hhe^>? 
(«* k 7 ^±<Dmwmmmmm + fvmm^n, b j- © 



«*«r«. KK^AiLt, «^»fCPTFE© 

A (OPC,«h"7A) 

*5-iii»4^©iiii7-y>h^^ fc<i:C 0 5 

f © t twti . Rwa wikxfflicf 3w»ft-r « c 4 & < 

[007 5] <X«S0i|6 >&T©m©E£*flJt>T 
^ifeW) 1 il^«©^S-Cx> p u^^ h %f#/c 
[0076]^-;^^^^^. 9 ik a% 

#yx-f*x W?F . c d^jg^, . 

8S?S% 

^-7JU^nTJU+;U^^^>^y^ A . 
C C f, <S^fflR2 4 0 -C. -7> K UAOJfg 1 2 
5mm, mt^2 5 0»m. ^hrtll5 0m 
m, Jl*7 5/zm. ^ Fr|J2 5 Ommi Ltc. C©B$ 
©SIS»©ttWjia«5. 0m/». ^^j© ? Igsj^a 
*» 1 3 . 8 m/»-c*o jlfc. SfiSfl5iaS2 4 0 'CCCte 

w*lW« ^ u>?u7 * u_ hao-K^ yx- f ;i, 

MWJK-COjaMKu, g^ 8> QOOPa 



19 



• 0 0 Pa • sv$>-,tc. 

[O07 7]ai>K^^ Sffifi$(J Ra = 
0. 36 8 urn. Rz = i. 325 urn, «*ffflj©* 
«WM»W* W»*±0. 4mm » 

*«. **l*ft9 7~9 896. SMe-9 8J<T* 

fc. x 7 a * 7 4 y >v*n->tct 

[0 0 7 8 ] <mfom7 >«T«DJ«*«S^*jBl»r » 
[0 0 7 9]^y 7Wk ^ 1Jf> _ C;91 ^ 
#';x-Wx^A rs K - B (K**2 5K> : 8 

teS^yft^y ->a : lHf% 

ccr. j&b&£ 2 i o-c. ^^k^ko^j 2 

5mm. Wt, 7 -2 5 0 tfm . ^hrtSlSOm 
S«2 9 . 1 m/ar* , fc. tts^aar 2 i 0 'CCC* 

y 7 , f btrr. y ^> - csv»# 

^W5K-Bffl«g ( i, #m, 800Pa- 
sR&l, 5 0 0Pa • sT&ofc. 

0. 2 2 5 wm, Rz = l. 025 urn. gf^rS]©* 
TOWlfiOihtt, l»Thfe±i. 6mm & 2 

tf± 3 5 , fc. x, 1 8 a9r<Dfm«ftak« 
^ 'J > h lfciC5. B««c*JWSffiBrti • *ttt}« 
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fc. X7;u*7-@i»4^tJf©il^y>f-^f 0 / ci 
cw <. «3W4iai*©ttiBi4« ofc . 

1 0 0 8 1 ] <it©09 1 >«T©J0Rf4K^*fflt» r 31 

[008 2]*^_^_ h;80SS% ° 
*-*>^5 -^ i> : 2 Of?fi% 

CC-C. «S2 5 0-C, *4v>b'UA,cm&l8 
Omm. mt,^ 60(1|1> -c*H#j»2 2 0ii, 
m. fSHOnm. ^h^SOmmiLfc. C© 

f"©^EfflS«. Ra = 0. 4 8 2 /xm. R z = 3 8 

ooMm^o/c. **jmofimK&imm*Dmi 
*©snti. &*± 4 . o%, sc>'±4. 2%r*o 

fc. X, l 8 ttBr©fflRTO&ttfiU: 2 . 2 E + 1 0 - 

F©aa«»{c*j«,»r. «®{c*-^>^ 5 » * ©«§£ 
S s ^-fc^p^Ah ssusw 1 1 ®mc 

fc^u h 4 1/ r g* (.7^7 y v>hbtc 

C0083] <Omi2 >«T©mK^*«i»r 31 
*W 1 4 0«©35«r x >PU^F 4Sfe ' 
[0084]*t j7 , ft ^, Jf> _ B . 85St*% 

511% 

CCr, «S18 5U ^v>F^gi 6 
Omm. ^ft^ESOMm. ^hWl2 2 0m 
m. f*150 tfm , *<*HtJ2 5 0inm±Lfc. C© 

*Ktt4 . 3 m/^-C*^fc„ ttafS 1 8 5 °C(C*j 
W4«E# y 7 ,Yfce- y BSyg* y x-f ^ x 
Xr;b7s P-AOSHttaPtt, §^ 7. 2 0 0 Pa • 
sSCf 1 1 0. 0 0 0 Pa • s LVm<DjHfim*r>1t 
[008 5]gx>K^^n. oasffl?(J Ra = 
0. 52 0ym. R Z =2. 6 3 0 tfm . g^lSj©^ 
flSRWWSofihtt. urti*±l. 4mm g# 

^rsiRo-'Rs^©^©^^, §^±4. 2% a 

«2. 51E+13-2. lOE+HQiK. 18 
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(12) 



[0 08 7] .ifj^u^u^^^ . 7 ° 5wg% 

Omm. y^ t ^250i* m> ^H^S220m 
m. f*120 Um , ^ffJ2 5 0mm±Lfc. C© 
^«WM)ttfiiiUKtt5. 0»/#, «© ?|]R0 
ff ** 7 ' 5 m/»r* o A:. Kit^aor 2 4 0 'Veto 

i^WSF-DOttttJttt, S<?8i 00 0 Pa 
• s #0-6 0 0 Pa • sT*,fc. 
t0 08 8]g[x>K^^ UF ^ TO5${J Ra = 

L^m^ir 1 - 640 "»-««WMW 20 

3&rtiavR»6rw©**©«h tt , s*±2. 8% s 

t>*± 2 7 %r* , fc. X. 1 8 ®*©<*ftlimfiinffi 

C0 0 8 9]<it ^ W4>jyT(D 

[0 09 0] #y> jr 75|fS% 
jyx-^ x ^;i, 7U ._ E <«**8. 2%) • 



2 5SfS% 



CCT-, fiBgfig 2 1 0'C, ?^>K^(Wii 6 
Omm. Wt^ZSO^m. ^FrtS2 20m 
m. i¥*l 20 tf m. h*2 5 0mm£ Wfc. C © 
^MflHDttfiBUtts. 5m/ft , ajHtospRo 
*M*5. 3m/^, fc . VummSL2 1 (TCKfc 

w» * y x _ ^ x * 40 

WSF-EOimiSij, §M5, OOOPa- 

sSO'9. OOOPa • s^,fc, 

[0 0 9 1 ] ttx^KU^UKoiiBJHja Ra = 
0. 350«m. Rz=l. 2 24 um , S¥#ft©* 

ttl. 5E+14-2. 3E+14Qil<, 1 8®m 
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[0093] CC-C, «iag2 5 0'C, ^ 7>F . 
£W«110mm. ^,.2 5 0 ^ ^ h 
^15 Omm. S^140 tfra , ^Uf-rfr2 5 0mm 

[0094]^x>Ku^ h ^ Hffl j (J Ra = 
0. 34 0 Um . R z = i. i8 2«m. S¥#ft©,* 

wm&nmmiom&Bmhxai . s*± 4 3% R 

U± UW*,ft. X , 18 MROMnMnkfl 
**I«SHBeHfi©«titt 1 «f«p«jKJR* T t»fc V 

7 y > hufci c 5. 1 ^ 2 «¥«« f n-eh 

84-9 0%. M7 4^8 1%?^, ^ hOffift 

5 . ^;l< h ©jkA{(fiO'#S28£ L fc„ 
[009 5] <JtW)8 >«T©«#WB^*«( f »r » 

[0096],i<^,^ i;f> _ B:8 ^ fi% 
#^x-fJH^*Ts F-a (98*3574%) : i 

CCr. fi|^Bft2 1 0-C. y^vi/FUjKo^! j 
0mm, W,/2 5 0 tfm , ^h^l2 2 0m 
m. J*14 0tfm. ^Ht2 5 0amHfc. C© 

mtm&z 1 o-cfcfewa&tf y7Wtt - . ; ^>_ B 

^3. 900Pa • sWl, 600 Pa • srA , 
[00 9 7]ix>Ku^ h ^p J$|J Ra = 

*w©rt*«aew««©«titt t »r*»«>± 5 2 mm 
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(13) 



JJM l 4 mmc&w<,l h t L xmu y Jlij 5 -Hi 

f009 8 ]<Jrb^ 7 >«T©mie^ffl<,,r £ 
[0 09 9] #y7tjr-A; 9 8»g% 
& : 2WM% 

ccr, mm! 

7 0C. ^7>FU WWSl60lnm 
7250«m l ^hrtS22 0mm.I*i2 5„ 20 

JS?tt4. Om/^ fi©B«J©5IIR»>iaett5. 9 m/ 

-*««BW»tt 1 2,000Pa. s t*,fc. 

[0 100]ftl>pi /X ^; M .^ gpfI$(J ' Ra = 

h) : 8 6 ffS% 

JI*-^ 1 ^^? K-A («**7 42K) : j 40 

C C r. mtUm 19 5-C, 2V F i^Ko^g ! 6 
0mm. Wt^25 0«m, ^hrtl2 20m 
m. «*1 2 0 W m. -c*Ht2 5 0n. m 4L&. C© 

IxCllZi lm/ * r *^twwutio'o 

r^r^TSF-ACSW, §^2 400 
P a • s RUb , 4 0 0 P a • s 4««©**W*», 

50 
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t0103]gx> h -^ F(I)apiS(J Ra = 
0^62 0 Wm , R 2 =3 . 4 5 0«mi^fc 

^^<o^m&xmmmamm^rti t ± 2 ° 4 

mm A** < . •**ftR OT qMj 35frtl<OJ|[A<oa|tl ^ 
S* + 3. 4%. M+2. 2«r*,fc . V 18jB 

momvsmmm*! . eE+13-7 ak + f" 

[0 10 5] #y 7 „ffci- y*-,_ A 
b ) : 8 6 gfg% 

#!li-?AxX^rs K-A ««7 4%) : i 

4ga% 

CCT. »SS2 2 0'C, VJ^FuJUiDfmiQ 
Omm, m>,7'250Mm, ^M^2 2 0m 
m, 1*120^ -01^*2 5 0 mini Ofc. CCD 

Cfc*w**# y 7 „ it fx y ^ _ ASO'K* x _ 
OPa • sM790Pa • s 4 4 Ofg* 

1- 34 0 wm. R Z = 5 . 220„, fi*^©* 
[0107] 

*«HfcJ:*x> Fu^ A htt a ism 
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C 0 1 0 8 ] X. *«W(CJ:4x> K 

[04] *^o«a^fc« l »5fl WRaaio _ wtai 

2 i game 

3 MI^S 

[01 J 



(14) 



10 



* 1 0 
1 1 
1 2 
1 3 

1 5 

2 0 
2 8, 
33- 
4 1 - 
6 2 

6 3 



HA K 

2 9 /^7^®S 
•3 8 J^TXi 
4 4 3Hf>g§ 
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10 0, 110 JTOS 
1 2 0, 1 3 0 
140 Stt^-fx 
1 5 0 £§UfASS 
160 »*p>;>>/ 
1 7 0 -f^^tfA K 




[02] 



(15) 
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[03] 



1.E+06 



1.E+05 



I 



1.E«-03 



1.E+02 




190 



220 



14] 




too 



C51)Int.a/ 

B2 9L 29:00 



F I 

B29L 29:00 



*ST*U^:fflKTA^3Te30S2# * + 



(16) 

F A (#Jf ) 2H200 FA18 GA12 GA23 GA47 JB07 
JB45 JB46 JB47 JC04 JC15 
JC16 JC17 LC03 m04 MA11 
MM7 MA20 MB01 MB04 MC06 
MCIO 

4F207 AA16 AA32 ABIO AElO AF16 
AC08 AC16 AH33 KAOl KA17 
KM06 KM16 KW23 
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